"Cleanly in their persons and cleanly in their dwellings": an archaeological investigation of health, hygiene, and sanitation in eighteenth- and nineteenth-century New England by Gallagher, Diana
Boston University
OpenBU http://open.bu.edu
Theses & Dissertations Boston University Theses & Dissertations
2014
"Cleanly in their persons and
cleanly in their dwellings": an
archaeological investigation of
health, hygiene, and sanitation in
eighteenth- and nineteenth-century
New England
https://hdl.handle.net/2144/14306
Boston University
BOSTON UNIVERSITY 
GRADUATE SCHOOL OF ARTS AND SCIENCES 
 
Dissertation 
 
“CLEANLY IN THEIR PERSONS AND CLEANLY IN THEIR DWELLINGS”:  
AN ARCHAEOLOGICAL INVESTIGATION OF HEALTH, HYGIENE, AND  
SANITATION IN EIGHTEENTH- AND NINETEENTH-CENTURY  
NEW ENGLAND 
 
by 
 
DIANA SMITH GALLAGHER 
B.A., Mount Holyoke College, 1983                                                                                                    
M.A., Tufts University, 1989                                                                                                                                                                                                                                                
B.A., University of Massachusetts Boston, 2003                                                                                
M.A., University of Massachusetts Boston, 2006 
 
 
 
 
Submitted in partial fulfillment of the 
requirements for the degree of 
Doctor of Philosophy 
2014 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
@ Copyright 
                                          DIANA SMITH GALLAGHER 
                                                                   2014 
 
 

iv 
 
ACKNOWLEDGMENTS 
 
     It is customary to state that a dissertation involves the work of more than just the 
author. This is true to a greater than usual degree in my case as my topic required the 
integration of many different lines of evidence from several well-studied sites in order to 
arrive at any kind of a conclusion.  My chapter on the Widow Pratt privy would not have 
been possible without the work of Dr. Christina J. Hodge, and Professor Steven 
Mrozowski’s book on sites in Newport provided in-depth material for comparisons 
among the Pratt, Tate, and Brown privies.   The excellent and thorough archaeology and 
writings of the members of the 2005 UMass archaeological team, led by Dr. David 
Landon, made the Joy Street site a joy to study. The chapters written by Sue Jacobucci, 
Marissa Patalano, Teresa Dujnic, Ryan Kennedy, David Landon, Kate Descoteaux, and 
Heather Trigg were fantastic. Many thanks as well to Danielle Cathcart for sharing her 
artifact catalog for the 71 Joy Street privy feature.  
     Many people have worked and written about the 27/29 Endicott Street site. Martin 
Dudek kindly allowed me to take the soil samples for analysis. Amanda Johnson and 
Katrina Eichner wrote wonderfully informative papers on the material culture that was 
found. Alex Keim is writing about the Endicott Street neighborhood in the nineteenth 
century and has been very generous in sharing his materials and ideas with me as has 
Jade Luiz, who is working to compare brothel sites as commercial spaces across the U.S. 
In the case of the Chase House privy, I was fortunate to be involved during the 
excavation process, and archaeologist Sheila Charles provided me with soil samples, 
v 
 
notes, and a variety of other data to assist in writing about that site. She has since moved 
on to another position and her successor, Alix Martin, has very graciously given me even 
more photos, information, and materials from the excavations. Thanks also to 
photographers and researchers Maggie Cochrane and Natalya Tausanovitch at Strawbery 
Banke who provided me with great pictures of so many of the artifacts. 
     To my long-suffering advisor, Mary Beaudry, I can only say that this dissertation 
would most certainly not have been written without your encouragement, amazing 
editorial ability, and capacious memory for all things archaeological. Your willingness to 
share them with me has made this a great experience. My second reader, Mac Marston, 
has graciously given his time to read and comment on my writings in addition to 
identifying botanicals for me. Allison Bain knows more about archaeoentomology than 
anyone else and I am very fortunate to have had her as a reader. I very much appreciate 
that she took time out of her packed schedule to read and comment on my work. 
      I remember meeting Rick Elia many years ago when I took his course on archaeology 
and the law while engaged in an entirely different program at BU that ended up going 
nowhere. I was glad to find him still at BU when I returned and have been very grateful 
for his help throughout my program. Thanks also to Andrea Berlin for acting as Chair for 
my dissertation defense with grace and professionalism as well as for editing and 
commenting on the many versions of my abstract and thanks to Bob Murowchick for 
agreeing to act as proxy. Thank you as well to Ksenija Borojevic who, through her 
vi 
 
comments and scientific knowledge, made my proposal better and always made me see 
where I could improve my arguments. 
     More of my fellow graduate students have helped me over the years than I can ever 
hope to name. Through the daily effort of classes, the shared trauma of Qualifying 
Exams, and the puzzle of coming up with a dissertation proposal, they were always ready 
with help and encouragement. Christa Beranek, Christina Hodge, and Hank Lutton all 
kindly sent me copies of their proposals when I was muddling through composing my 
own. Thanks also to Maria Sousa and Evelyn LaBree, who work the administrative magic 
for everyone in the department. 
     I also feel I must thank, most sincerely, a man I have never met. Dr. Karl J. Reinhard’s 
path-breaking work in the areas of paleoparasitology and archaeoparasitology, his lucid 
writing, and his scientific analysis of what seems to be nearly every parasite egg found on 
an archaeological site in North America, has provided a foundation upon which my work 
and, I am quite sure, that of many others, depends. 
     Without the help and support of my family, this project would never have gotten off 
the ground. Many thanks go to my parents, who have always been supportive of my 
interests, even when those interests involved parasites and dirt. My sister Deborah 
provided me with Excel charts and advice on computers and my sister Virginia made 
many of the maps for this dissertation that were much better than anything I could have 
produced. Thanks for all your help! 
vii 
 
     I also appreciate the support and good cheer that my daughters Heather and Ruthanne 
have given me in this endeavor as in everything. Even though I can’t take credit for their 
personalities, I am proud to have produced two such great women! And finally, thank you 
most of all to Sean, my husband of thirty years. You never let me give up and, for that, I 
will always be grateful. 


x 
 
TABLE OF CONTENTS 
 
CHAPTER 1: 
 Introduction                  1 
 The Main Sites and Privy Features            13 
 The Comparative Sites and Privy Features                      16 
 Chapters               20 
 
CHAPTER 2:  
Humans, Cleanliness, and Parasites: social and legal matters                    24 
 Humans and their Pests: A History Through the Eighteenth Century       24 
 Smells and Miasmas              32 
     Public Health and Legal Matters             34 
 Water Supply               41 
 Night Soil Men              46 
 Public Conveniences              48 
      Social Changes in Attitudes Toward Cleanliness and Hygiene         52 
 
CHAPTER 3:  
Humans, Cleanliness, and Parasites: physical and medical matters        62 
 Early Modern Medicine, Parasites, and Cleanliness          62 
 Dental Medicine and Hygiene                       72      
Current Knowledge of Parasitic Disease and Its Application to  
xi 
 
 Archaeology               75 
      Privy Construction and Depositional Contexts           87 
 Urban Areas               93 
 
CHAPTER 4 
 Environmental Archaeology, past and present           97 
      Paleoethnobotany             102 
      Archaeoparasitology            105 
      Zooarchaeology                        112 
      Archaeoentomology            114 
      Geoarchaeology             119 
      A Multidiciplinary Effort            121 
            
                  
CHAPTER 5  
Health and Hygiene in three eighteenth-century Newport households      123 
 Introduction             123 
     Widow Pratt Privy             126 
 Physical Context            126 
 Historical and Social Context           130 
     Analyses              133 
 Parasitological Analysis           133 
 Faunal Analysis            139 
 Macrobotanical Analysis           140 
xii 
 
 Material Culture            144 
 What this tells us about health, hygiene, and sanitation       144 
     Brown Privy             149 
 Physical Context            149 
 Historical and Social Context           150 
     Analyses              152 
 Parasitological Analysis           152 
 Faunal Analysis            153 
 Macrobotanical Analysis           155 
 Palynological Analysis           156 
 Material Culture            158 
 What this tells us about health, hygiene, and sanitation       159 
    Tate Privy              161 
 Physical Context            161 
 Historical and Social Context           162 
     Analyses              165 
 Parasitological Analysis           165 
 Faunal Analysis            165 
 Macrobotanical Analysis           169 
 Palynological Analysis           170 
 Material Culture            172 
 What this tells us about health, hygiene, and sanitation       176 
     Conclusions             178 
xiii 
 
CHAPTER 6 
Health, Hygiene, and Sanitation on the North Slope of Boston’s Beacon Hill     183 
 Physical Context            183 
 Historical and Social Context           188 
     Analyses              193 
 Parasitological Analysis           193 
 Entomological Analysis           198 
 Faunal Analysis            205 
 Macrobotanical Analysis           209 
 Palynological Analysis           214 
 What this tells us about health, hygiene, and sanitation       227 
 
CHAPTER 7 
Health, Hygiene, and Sanitation among the Women of a Boston Brothel              228 
 Physical Context            228 
 Historical and Social Context           231 
     Analyses              239 
 Parasitological Analysis           239 
 Faunal Analysis                       244 
 Macrobotanical Analysis            245 
 Material Culture               249 
  Glass Vessels                       249 
  Pharmaceutical Bottles          250 
xiv 
 
  Ceramics                                                   253 
            
 What this tells us about health, hygiene, and sanitation       254 
  Presentation of Self           254 
  Parasites            255 
  Prostitutes and Venereal Disease          256 
  Other Health Problems          257 
  Glass Syringes           259 
  Pregnancy            260 
  Use of Perfume           262 
  Dental Hygiene           264 
  
CHAPTER 8 
Health, Hygiene, and Sanitation at the Chase House,  
Portsmouth, New Hampshire               267 
 
 Physical Context            267 
 
 Historical and Social Context           277 
 
  
     Analyses              281 
  
 Parasitological Analysis           281 
 
 Faunal Analysis            285 
 
 Macrobotanical Analysis           287 
  
 Material Culture            290 
 
 What this tells us about health, hygiene, and sanitation       299 
 
xv 
 
  Cleaning Privies           299 
   
  Children’s Problems           301  
 
  Dental Medicine           304 
 
  
CHAPTER 9 
 
 Conclusions              308 
 How New Englanders negotiated health, hygiene, and sanitation                    309 
Parasite remains as evidence           313     
 The Multistranded Approach           316 
 Changes through the eighteenth and nineteenth centuries                  320 
 My Contribution to New England Archaeology                              322 
APPENDIX A        
List of sites with dates and specialists          327      
APPENDIX B 
Lifecycles of relevant parasite species          332 
APPENDIX C 
Methods                                                                                                                 339 
APPENDIX D  
Raw parasite data             352                            
REFERENCES             354 
CURRICULUM VITAE            377 
xvi 
 
LIST OF TABLES 
 
Table 3.1:    Some human intestinal parasites that excrete eggs in feces    76 
Table 3.2:    Measurements of animal parasite ova                             86 
Table 5.1:    Comparisons of ova per gram of two common species of parasite ova 135 
Table 5.2:    Faunal material recovered from the Pratt privy    139 
Table 5.3:    Botanical material recovered from the Pratt privy    141 
Table 5.4:    Seeds per liter of soil- column samples     142 
Table 5.5:    Seeds per liter of soil- center samples     143 
Table 5.6:    Species List from James Brown Property, Feature 1       153 
Table 5.7:   Summary of faunal analysis- Brown privy    154 
Table 5.8:   Macrobotanical counts for the Brown privy    155 
Table 5.9:   Pollen from the Brown Privy by Pollination Method              157 
Table 5.10: Arboreal pollen percentages for the Brown privy        157 
Table 5.11: Non-arboreal pollen percentages for the Brown privy   157    
Table 5.12: Species list from Tate Privy, also known as the Carr House  166 
Table 5.13: Summary of Faunal Analysis- Tate Privy, also Carr House  168 
Table 5.14: Macrobotanical counts for the Tate privy    169 
Table 5.15: Pollen in Tate Privy by Pollination Method    170 
Table 5.16: Arboreal pollen percentages for the Tate privy      171 
xvii 
 
Table 5.17: Non-arboreal pollen percentages for the Tate privy     172  
Table 6.1:  Soil sample collection                  188 
Table 6.2:  Parasites of the 44 Joy Street privy         194 
Table 6.3:  Jones’ chart indicating fecal levels in archaeological soils  195 
Table 6.4:  Beetles from 44 Joy Street Privy and Backlot Drains   200 
Table 6.5:  Taxonomic representation of bones in the privy    206 
Table 6.6:  Plant Remains from the 44 Joy Street Privy          210 
Table 6.7:  A selection of possible dietary and medicinal pollen- privy  216  
Table 6.8:  A selection of possible dietary and medicinal pollen- drains  217 
Table 7.1:  Parasite results by Harris number and context number   239 
Table 7.2:  Harris numbers and dates for the West and East Chambers  241 
Table 7.3:  Faunal remains by Harris number and context number   244 
Table 7.4:  Botanical remains from soil samples by Harris number and  
      context number-counted and identified     246 
Table 7.5:  Botanical remains from soil samples by Harris number and  
      context number-estimated from the light fraction.   247 
Table 7.6:  Botanical remains from soil samples by Harris number and 
      context number-larger botanicals counted in the field.   248 
Table 8.1:  2011 and 2010 soil samples taken from the Chase House privy  282 
Table 8.2:  Botanical remains found in the Chase House privy   287 
Table 9.1:  Highest Ova Counts- Main Sites      310 
xviii 
 
LIST OF FIGURES 
 
Figure 1.1:  Locations of the main sites          2 
Figure 1.2:  Locations of sites used for comparison with main sites     16             
Figure 2.1:  Tapeworm proglottids         30 
Figure 2.2:  Night-men with their bucket        47 
Figure 3.1:  Trade card for Lash’s Bitters        72 
Figure 3.2:  An adult male pinworm and pinworm eggs       78 
Figure 3.3:  Roundworm eggs and a female roundworm      79 
Figure 3.4:  Whipworm eggs and a female whipworm       81 
Figure 3.5:  Creative illustration of a tapeworm       82 
Figure 3.6:  Modern photograph of a fish tapeworm       82 
Figure 3.7:  Eggs of the pork tapeworm and brain scans of humans infected with     
        neurocysticercosis          85 
 
Figure 4.1:  Wheat weevil or Sitophilus granarius     116 
 
Figure 4.2:  Rice weevil or Oryzaephilus surinamensis    116 
 
Figure 5.1:  Map of eighteenth-century Newport, indicating the locations of the  
        Brown site, the Tate site, and the Pratt site    124 
 
Figure 5.2:  The three privy sites located on a map of modern  
                    Newport, Rhode Island       125 
xix 
 
 
Figure 5.3:  The Pratt privy, north profile view     126 
 
Figure 5.4:  The 1721 Daniel Wightman House     128 
 
Figure 5.5:  A roundworm egg and a fish tapeworm egg    135 
 
Figure 5.6:  Eggs of Chinese liver fluke and an adult worm    138 
Figure 5.7:  Fragment of a nit or louse comb      174 
Figure 5.8:  Painting entitled Hunting Lice by Gerard Terborch, 1652  175 
Figure 6.1:  Map with location of the 44 Joy Street site    184 
Figure 6.2:  Meeting House excavation map indicating years of excavation  185 
Figure 6.3:  Profile of the east half of the privy     187 
Figure 6.4:  Folding ruler from the 44 Joy Street privy    191 
Figure 6.5:  Wig curler from the 44 Joy Street privy     191 
Figure 6.6:  Roundworm or Ascaris sp. egg from the 44 Joy Street privy  194  
Figure 6.7:  Whipworm or Trichuris sp. egg from the 44 Joy Street privy  194  
Figure 6.8:  Head of a Philonthus politus or rove beetle                     198 
Figure 6.9:  Elytra or wing cover of an Alphitophagus bifasciatus or  
          darkling beetle        198 
 
Figure 6.10: Head of a Ptinus fur or golden spider beetle    204 
 
Figure 7.1:  Map indicating the location of the Endicott Street site   228 
xx 
 
 
Figure 7.2:  Plan of features excavated in the backlot of 27/29 Endicott Street 229 
 
Figure 7.3:  Cross-section of the privy, indicating households and west  
         and east chambers and strata.       230 
Figure 7.4:  Glass syringes from the privy      249 
Figure 7.5:  Glass breast shields       261 
Figure 8.1:  The site of the Chase House, Portsmouth, New Hampshire  267 
Figure 8.2:  The front façade of the Chase House, facing onto Court Street  268 
Figure 8.3:  1813 Hale Map of Portsmouth, showing the location  
                    of the Chase House       269 
 
Figure 8.4:  1887 Sanborn Map of the Chase House when  
                    it was a Children’s Home      270 
 
Figure 8.5:  Map of 2009 and 2010 excavations at the Chase House Privy Site 274 
 
Figure 8.6:  The Chase House excavations as of 2013    275 
 
Figure 8.7:  A closer look at the privy excavation     276 
 
Figure 8.8:  Decayed human incisor tooth found in the privy   286 
 
Figure 8.9:  Possible olive pit                                                                                     288 
 
Figure 8.10: Black walnut shells (Juglans) from the privy    289 
 
xxi 
 
Figure 8.11: A sampling of the types of children’s toys found in the privy  291 
 
Figure 8.12: Dr. Thompson’s Eye Water pharmaceutical bottle fragment  293 
 
Figure 8.13: A complete bottle of Dr. Thompson’s Eye Water   293 
 
Figure 8.14: A trade card for Dr. Thompson’s Eye Water    294 
 
Figure 8.15: Fragment of a pharmaceutical bottle embossed with “OWEL”  295 
 
Figure 8.16:  Trade card for Ayer’s Cherry Pectoral                                                  296 
 
Figure 8.17:  Fragment of a pharmaceutical bottle embossed with  
           R TONIC Source                           297 
 
Figure 8.18: Complete bottle of Dr. Jayne’s Hair Tonic                                            298 
 
Figure 8.19: A drawing of the Odorless Evacuating Apparatus in operation  301 
 
 
 
                                                                                                                                                                                                    
 
xxii 
 
LIST OF ABBREVIATIONS 
 
CDC  Center for Disease Control 
MNI  Minimum Number of Individuals 
NISP  Number of Individual Specimens 
OPG  Ova per Gram of Soil 
TPQ  Terminus Post Quem 
1 
 
 
CHAPTER 1 
 
Introduction 
 
 
 
     Using biological and environmental data, in particular parasite analysis, I intend to 
address how changing social attitudes concerning public and private health, hygiene, and 
sanitation practices are reflected in the domestic archaeology of eighteenth- and 
nineteenth-century New England households and how personal autonomy could, and did, 
both coincide and conflict with the municipal interest in the health and cleanliness of the 
larger group.  J. A. King states that one of historical archaeology’s strengths “is its 
tradition of shifting between individual lives and wider social contexts, identifying the 
complexities of particular situations that are invisible in conventional normative models 
of everyday life” (2006:312). It is this multi-scalar approach to complex situations that 
will inform my archaeological investigation of an area as personal, yet as pervasive, as 
hygiene, sanitation, and health in the household. 
     The method by which I intend to accomplish my objective is to investigate a group of 
eighteenth- and nineteenth-century New England sites, all of which include privy features 
as well as environmental and material culture data pertinent to the study of hygiene and 
health, for evidence of adherence or non-adherence to the social strictures and municipal 
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laws of their time periods and what this tells us about the individual household’s place in 
the larger community (Figure 1.1).  
 
Figure 1.1. Location of the main sites. Source: Hartnett 2013 and Google maps                                                                          
 
     In these cases, what I refer to as the privy is the vault or shaft lying below ground, 
rather than the above-ground structure, which rarely survives. Multiple strands of 
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archaeological evidence, including analyses of parasites, insects, foodways, yard use, 
documents, and personal and household artifacts related to health and hygiene, must be 
integrated and placed into the context in which each household existed in order to 
accomplish this objective. The spectrum along which these sites are ranged, from the 
early 1700s to the early 1900s, is significant for charting changes in social attitudes to 
dirt, cleanliness, and health. These two centuries cover a period that saw fundamental 
changes in sanitation technology, theories of disease transmission, ideas about the 
connections between dirt and morality, and governmental involvement in questions of 
individual, household, and community hygiene. The landscape of household sanitation is 
fertile ground for the archaeological exploration of social change.      
     Parasite and other environmental data are only part of the evidence I will use to 
address questions of household adherence to social rules and municipal laws. The larger 
issue is the extent to which archaeologists can reconstruct people’s attitudes and actions 
when hygiene, sanitation, and health were involved. Every household in eighteenth- and 
nineteenth-century New England cannot be interrogated archaeologically concerning 
these matters, but by looking at a range of privy features, artifacts, environmental 
indicators, and historical contexts, I am confident that I have assembled a sample that will 
yield the pertinent data. I will make use of the wide variety of sources from multiple sites 
to address these complex issues, drawing together the individual strands of evidence and 
applying them to the eighteenth and nineteenth centuries.  
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     In any study of cleanliness, dirt, and disease, the terminology of the time in question 
and its cultural freight must be considered if the documents used are to make any sense. 
Cleanliness and its opposite were routinely used to delineate questions not only of 
biology and physical circumstance, but also of morality, religious faith, race, and socio-
economic situation. Those who set the standards of what was and was not clean also felt 
they had the right to label other people and situations as they saw fit. Throughout the 
eighteenth and nineteenth centuries there were changes whereby the poor were labeled as 
agents of their own poverty, and middle-class reformers took upon themselves the 
mission of bringing cleanliness, and by association goodness, industriousness, and 
morality, to those who could not manage it by themselves (Brown 2009:326). These 
included not just the poor but immigrants, Native groups, and other races; this was 
“cultural imperialism of the most intimate variety” (Brown 2009:328).  
     Poverty, as an archaeological topic, is not easy to define. In 2011, Orser could say 
“archaeologists have yet to develop concrete ways to identify and to understand the 
material realities of poverty” (2011:537). He also asks “why has it taken so long for 
historical archaeologists to ‘discover’ poverty?” (2011:538).  His answer includes 
elements such as the controversial nature of capitalism in historical archaeology, the 
relatively slow appearance of true class analyses, and the beginnings of archaeology as 
the pursuit by the wealthy of beauties and rarities for their personal collections (Orser 
2011:540). The maturity of the field and the growing numbers of young researchers of 
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varied backgrounds are possible reasons Orser finds for the increase of interest in 
integrating discussions about poverty into historical archaeological work (2011:541).  
     The material remains of poverty, and the mischaracterizations that archaeology often 
reveals, have been addressed by archaeologists working at sites such as Five Points in 
New York. Archaeologist Rebecca Yamin has used the difference between what goods 
might be expected to emerge from a tenement based on the writings of middle-class 
reformers and the material culture that has actually been found at these sites to write her 
articles on the “lurid tales and homely stories” of the area and the ways in which 
reformers presented the poor as morally as well as financially impoverished based on 
their surroundings and the degree of difference between a middle-class home and a poor 
one (1998:74).  
     The middle-class ideology of domesticity was expressed in very material terms, in the 
presence of matching ceramics, pictures, and plants as well as the absence of alcohol and 
tobacco (Yamin 2001:122). Cleanliness and its opposite are very much present in these 
tales and, when one or the other was stressed, there was a clear message to readers. The 
worthy poor have homes that are clean and orderly and, to the best of their limited ability, 
imitate a middle-class arrangement while the unworthy poor live in squalor and, by 
extension, immorality and vice (Yamin 2001:128). Beaudry notes a similar situation in 
the Hungate study, in which Rowntree’s 1901 study of poverty in an area of York “is a 
commentary on the character of the district’s inhabitants and what Rowntree saw as their 
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shortcomings, none of which have anything to do with domestic life” (Walker, Beaudry 
and Well 2011:632).  
      While other studies, both for general and scholarly audiences, have considered the 
historical importance of hygiene and sanitation in the health and social relationships of 
past groups (Ashenburg 2007, Smith 2007, Brown 2009), an archaeological approach 
offers a unique perspective on these topics. Notable achievements in this area include the 
1989 issue of World Archaeology, which highlighted the archaeology of public health 
and showcased articles on workers’ health in nineteenth-century Lowell boardinghouses, 
town-wide sanitation in medieval York, and body disposal in eighteenth-century England 
(Addyman 1989; Mrozowski et al. 1989; Mytum 1989). In Lowell, archaeologists 
confronted the working environment and how the choices made by middle-class 
managers affected the health of the workers. Some aspects of poor management, such as 
the use for drinking of polluted canal water, bulk food storage methods that attracted 
vermin, and the use of privies into the twentieth century (Mrozowski et al. 1989:310, 307, 
312) had a deleterious effect on sanitation. The authors note, however, that “not every 
unsanitary or unhealthy aspect of the boardinghouse stemmed from corporate neglect” 
(Mrozowski et al. 1989:311). High lead counts in the backlot soils seem to have come 
from the lead paint used by management to maintain an attractive and clean appearance 
for the boardinghouses (Mrozowski et al. 1989:311). 
     In addition, the journal of the Society for Historical Archaeology, Historical 
Archaeology, in 1993, published a thematic issue that dealt with health, sanitation, and 
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foodways in the discipline. For these articles, class-based differences in diet and the 
acceptance of food fads such as vegetarianism, as well as perceptions of what constituted 
leisure and a good meal, emerge as important and underappreciated contributions of 
historical archaeology to the history of food studies as a whole (Beaudry 1993; Ross 
1993). This is also the issue in which Giesmar’s ground-breaking study of nineteenth-
century privies in New York City raised the issue of the absence of night soil in many 
privies of this period, prompting her to investigate the development of privy-cleaning 
methods and their effect on the archaeology of sanitation (Giesmar 1993).  
     Historical archaeological methods may be used to understand the realities of areas of 
daily life that are otherwise hard to see in groups only a few decades in the past. The 
discipline is ideal for fine-grained studies of life at the level of states and cities, 
communities, and, arguably the most interesting of all, the level of the household. 
Historical archaeologists have found it useful to engage the household as the locus of 
production, as an economic component, and as a social institution (Hendon 2004:272). 
Hendon identifies the origin of the household as a particular unit in archaeology with the 
1982 publication of an article, “Household Archaeology,” by Wilk and Rathje in the 
journal American Behavioral Scientist and points out that “the rapid adoption of the 
household as a focus of archaeological inquiry and the identification of household 
archaeology as a kind of archaeology, particularly in North America, demonstrate that the 
household filled a gap in our conceptual framework” (2004:273).   
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    Historical archaeologists active in a variety of subfields, including landscape 
archaeology (De Cunzo and Ernstein 2006; Pauls 2006), ceramic studies (Barker and 
Majewski 2006), and environmental archaeology (Mrozowski 2006), have been 
vigorously filling that conceptual gap by studying the household as a unit of 
archaeological interest in many contexts.  For example, J. A. King has used household 
archaeology to consider questions of the biography of a site, rather than only artifact 
patterns (2006:313), while Barker and Majewski look at women as consumers in 19th-
century America (2006:227). Mrozowski (2006:32) has used household and urban 
archaeology to study class and status as they relate to the environment in which a 
household functioned, and Pauls considers landscape and space as they relate to 
dwellings (2006:76). The archaeological study of the household has been and gives every 
indication that it will continue to be a fruitful area of study. 
     Ideally, archaeological studies in heath, hygiene, and sanitation encompass larger 
questions of water supply, waste disposal, medical practices, and changing cultural 
attitudes as well as the more site-specific issues of parasitic infection, insect activity, 
foodways, and household habits. Considering the different, and often conflicting, goals of 
individuals, households, and communities is the best way to weigh and assess what the 
archaeological, documentary, and historical records contribute to our understanding of 
these hidden areas of the past.  
     It may be helpful at this point to define some terms and clarify certain concepts used 
throughout this study. Given the emphasis on the household, it is only fair to ask how that 
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unit is defined. If it is defined narrowly, then a nuclear family or, at most, an extended 
group of related individuals is where the dividing line is drawn that separates the group 
from the rest of the community. For a study such as this to be useful, however, it is 
necessary to broaden the definition to include groups that, in a modern context, do not 
necessarily immediately come to mind. The households in this study include nuclear and 
extended families as well as situations in which work and private life are performed in 
the same place, corporate tenements, and charitable housing, such as an orphanage. King 
warns against conflating “family” and “household” and notes that the difficulties 
introduced by attempting to define a household strictly as a family are to a great degree 
resolved when the archaeologist focuses on what a household does rather than what it is, 
viewing it as a unit that is “a critical location in broader social and cultural change” 
(2006:297). 
     Another set of terms I use is that of individual, household, and community boundaries. 
Using Wood’s concepts of boundaries as they relate to dirt, disease, and the public and 
private body, I consider the topics of health and sanitation as they change over time in 
New England (Wood 2005). Historian Pamela Wood, in her excellent work on the 
nineteenth-century British settlements of New Zealand and the almost immediate 
sanitation problems the communities faced, discusses how ideas of public responsibility, 
municipal action, and personal hygiene interacted first to create the problems and then to 
address and solve them. As she notes, “the private acts of urination and defecation 
produced material that was immediately transformed into both dirt and a public problem” 
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(2005:94). This is an aspect of human life that has existed from the earliest point at which 
humans began to gather in settled groups (Klein 1999) and, in many areas of the world, is 
one that is not yet fully solved. Anthropologist Mary Douglas in her seminal 1966 work, 
Purity and Danger, discusses at length the social, religious, and legal methods used by 
communities in widely diverse times and places to control the problem of dirt and the 
pollution it can cause. Douglas notes that “the laws of nature are dragged in to sanction 
the moral code” (1966:4). While much of the discussion of ritual pollution is outside the 
scope of this work, the associations between cleanliness and morality and between dirt 
and unworthiness are reflected in our language and, although historically located, are 
found, in one form or another, at many points throughout human history (Ashenburg 
2007:8). 
     We can see a change in ideas over time in which the private body develops from 
something under religious control to something under legal and social control as it 
pertains to its physical aspects (Douglas 1966:40). How did an individual’s or 
household’s physical presence impact those immediately around them as well as the 
larger group? There were few laws in early New England concerning drains, privies, and 
wells, but this changed as the eighteenth and nineteenth centuries progressed and the dirt 
and problems of waste disposal became more acute as populations grew (Bridenbaugh 
1938). Towns could no longer leave households alone to solve drainage and disposal 
problems on their own since it was important to the governing bodies to control disease 
among the larger population. Laws were adopted and continuously updated to keep up 
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with current ideas of medicine, disease, and the importance of cleanliness. On the other 
hand, Reinhart was able to document archaeologically what seem to be areas of resistance 
to modernizing sanitation systems (1994). This resistance to sanitation, endangering as it 
did the health of the larger group, was of concern to community leaders and gave rise to 
greater efforts to understand, document, and control the health of their people. 
    By the eighteenth century, attempts to regulate public health had occurred sporadically 
in Europe and the New World as an emergency response to crises such as epidemics 
(Duffy 1992:79). When an epidemic was in full gallop, quarantines would be established 
and rigidly adhered to, the public would be adjured to follow such rules as existed, and, 
in general, governing bodies would take action to deal with the crisis as quickly and 
comprehensively as possible (Duffy 1992:91). After the crisis had subsided, however, 
many of the good works done would, sooner or later, be neglected and forgotten until the 
next panic reaction. By the early nineteenth century, however, new ideas caused a change 
in how public health was viewed and put into effect. Some tabulation and categorization 
of diseases had existed for many years in England and Europe as mortality and morbidity 
tables, and this was elaborated and extended to encompass other types of statistics 
deemed useful to those in charge of public health (Duffy 1992:8).   
     Notable in New England was the Report of the Sanitary Commission, produced in 
1850 by Lemuel Shattuck, which provided its readers with, among other things, a brief 
history of public health, an account of its existence in Europe, a description of legislative 
measures in effect in Massachusetts, and recommendations for the implementation of 
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many improvements in such areas as water supply, treatment of sickness, and the 
accurate tabulation of illness and death in the state (Shattuck 1850).  
     One effect of counting, tabulating, and categorizing was to make plain to municipal 
bodies what needed to be done to help the populace help itself. Over the course of the 
eighteenth and nineteenth centuries, laws were written to regulate and assign 
responsibility for drainage in the streets, construction of privies and, later, earth and water 
closets, as well as supplying water to communities (Shattuck 1850:48-49; Bridenbaugh 
1938:159-163). This same period also saw improvements, not only in the public 
perception of sanitation and heath problems, but in the technology used to cope with such 
issues. Water supply, waste management, drainage, and sewage systems as well as the 
introduction of indoor plumbing choices to a broader section of the population all 
developed quickly as the eighteenth and particularly the nineteenth century progressed. In 
addition, medical knowledge and practice had changed dramatically over this same time 
period. Ideas on the transmission of disease, the role of bad smells or miasmas in illness, 
theories on contagion, and the understanding of parasitic illnesses had generally changed 
for the better. Medicines, including home remedies, patent preparations, and doctor-
prescribed medications, were moving forward, in fits and starts, toward a more modern 
system (Fisher et al. 2007:188). Finally, social relations were changing as well, but not 
necessarily in the best direction. Class, race, and ethnically based ideas about cleanliness 
were becoming more apparent, and the connection of cleanliness to worthiness and an 
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admirable and upright life was tightening, most particularly in the minds of the middle 
and upper classes.  
     It can be difficult to make the leap from a collection of artifacts and environmental 
data to an understanding of people’s mind-sets and practices relating to hygiene and 
sanitation. Privies are an excellent resource to use in attempting to take archaeological 
materials into the realm of the thoughts and attitudes of the households constructing, 
using, and living with them.  
The Main Sites and Privy Features 
     What follows are the sites, and the privy features within them, that I will discuss over 
the course of this study.  The first is the eighteenth-century Widow Pratt site, located in 
the center of Newport, Rhode Island, in an area that is part of the oldest section of town. 
The site of the privy and the house with which it was associated are directly behind the 
Wanton-Lyman-Hazard house, built circa 1697 with additions built during the later 18th 
century, which encompassed the Pratt lot which had also been known as the Wood lot 
(Hodge 2007:1).      
         This fieldstone-lined privy, filled and capped in the eighteenth century, is dated to 
between 1723 and 1749 based on documents, ceramics, and pipe fragments. Christina J. 
Hodge analyzed the artifacts found and the documentary records, to provide a picture of a 
middling household actively engaged in the social ideals of the time, entertaining to some 
degree and presenting a fashionable self to the world (Hodge 2007:205). 
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     The second privy belonged to the household of James Brown, a merchant, with 
deposits dating from 1740 to 1755, and was located in what is now Queen Anne Square. 
This was a well-off household engaged in good living and entertaining (Mrozowski 2006: 
56).  William Tate, whose household is associated with the third eighteenth-century 
privy, was a blacksmith and his wife, Mary, a seamstress (Mrozowski 2006:19). The 
deposits from their filled privy were dated to between 1745 and 1771 and provide 
evidence of a household with fewer resources than the Pratts or Browns and a need to use 
the yard for heavy work (Mrozowski 2006:47). 
     My first nineteenth-century case study is located at 44 Joy Street in Boston, 
Massachusetts and involves a wood-lined privy that belonged to the tenement facing on 
Joy Street on the north slope of Beacon Hill (Descoteaux 2007:62). The 2005 excavations 
undertaken by the Fiske Center for Archaeological Research of UMass Boston produced 
a detailed report covering many aspects of biological and material culture of the overall 
site (Landon et al. 2007).  Material culture studies pertinent to this inquiry included 
analyses of medicinal and cosmetic bottles and personal effects such as combs (Dujnic 
2007). Palynological, botanical, entomological, and zooarchaeological studies provide an 
exceptionally detailed picture of the daily life of the site’s inhabitants and offer a solid 
background to questions of hygiene and sanitation (Bain 2007; Jacobucci 2007; Kennedy 
and Landon 2007; Patalano 2007). 
      The next nineteenth-century case study involves a privy that is associated with a 
house of prostitution run by a Mrs. Lake. The feature excavated was wood-lined privy 
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belonging to the property at 27/29 Endicott Street. Mrs. Lake married a botanic 
physician, a Doctor Padelford, who lived and had his practice at the site, although most of 
the deposits from the privy are related to Mrs. Lake’s earlier use of the house as one of 
prostitution. Glassware, including syringes, was found along with a variety of ceramics 
and personal items. Artifact collections from this privy have been available for more than 
fifteen years, and a variety of analyses have been completed or are underway, so it was 
with considerable interest that I undertook to examine the soil samples the team had 
collected. The feature is very rich and has the potential to provide information about the 
adherence of the household to the legal and social rules of nineteenth-century Boston.   
     Moving north to Portsmouth, New Hampshire, I examine a nineteenth-century feature, 
a brick-lined privy 2.5 feet by nearly 11 feet in plan, located in the Puddle Dock area. 
Built in 1762 by John Underwood, the Chase House is named for its second resident, a 
wealthy Portsmouth merchant named Stephen Chase who rented the house from 1779 to 
1799, subsequently purchasing the property where he lived until his death in 1805 
(Charles 2009). The house was sold out of the family in 1881 and, after that point, is 
recorded as being used by the city as an orphanage (Charles 2009). The privy associated 
with the Chase House has been excavated and analysis is ongoing. The date range of the 
fill has been determined to be the first to the third quarter of the nineteenth century and 
into the early twentieth century, when the Chase House was a city-run orphanage 
(Charles 2009).      
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The Comparative Sites and Privy Features 
      In addition to the sites mentioned above, I have selected several sites for comparison 
in order to supplement the information obtained from the main sites in several specific 
areas (Figure 1.2). 
 
Figure 1.2. Location of sites used for comparison with main sites. Source: Hartnett 2013 
and Google maps.                                                                                       
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     Each of these sites makes use of at least two of the analytical categories that are also 
used to assess my primary sites, the principal category being parasite analysis. Many 
archaeologists collaborated on then investigation of these sites, and, in each case, the 
analysis of multiple strands of evidence was undertaken in order to integrate data and to 
construct interpretations of many aspects of physical and social life. 
     Although the Nanny Naylor privy in Boston, dating to the first years of the eighteenth 
century, is earlier than the other sites under consideration, it was so well preserved and 
completely analyzed that it is invaluable as a resource for urban privy analysis. Privy 
construction, pollen, seeds, faunal remains, insects, parasites, and many types of material 
culture, including clothing and shoes, were all studied and published (Bain 1998; Brown 
and Bowen 1998; Butterworth 1998; Dudek et al. 1998; Kelso 1998; Ordonez and 
Welters 1998). The extensive analysis of parasites, insects, and foodways on this site is 
very useful in understanding the influence they have on each other in the daily lives of 
the users of the privy and their expression in the archaeological context. Privy 
construction and placement were also studied and the results are very informative 
concerning the household’s adherence to the sanitation laws enacted in Boston in 1652 
(Heck and Balicki 1998:34). The documentary evidence concerning the household is no 
less interesting and instructive.  
     In Albany, New York, a large-scale excavation was undertaken by Hartgen and 
Associates and soil samples from many sites throughout the city were analyzed for 
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parasite eggs. The group of sites investigated ranges in date from the late eighteenth 
century through the early twentieth century and encompasses several different areas of 
the city (Fisher et al. 2007). These include the State University Parking Garage site on 
which were found four eighteenth- and nineteenth-century privies, a circa 1800 well 
reused as a privy, and drains; the Picotte office building site on which were found 12 
eighteenth- and nineteenth-century privies; the Howard Street site on which were found 
seven nineteenth-century privies and drains; the Quackenbush Square Garage site on 
which were found two barrel privies, a wood-lined privy and a wooden drain; the Court 
of Appeals site on which were found two middens; and the Pearl Street Lutheran Church 
site on which were found two eighteenth-century barrel privies (Fisher et al. 2007). This 
study is very useful for understanding how parasite infection levels can chart changing 
conditions in a major city, in addition to providing an indication of the efficacy of 
municipal efforts to control disease, supply fresh water, and manage waste disposal. We 
can also see how conditions changed by area within the same city and form some ideas 
about adherence to social strictures and city laws. Medical treatments used by city 
residents were studied archaeologically as well (Fisher et al. 2007:193).  
      The Boott Mills Boardinghouse site provides a thoroughly excavated and documented 
example of a nineteenth-century textile mill boardinghouse. Living in mill-owned 
housing meant that residents were under the authority of mill owners and were required 
to abide by rules, including a prohibition on alcoholic beverages. Archaeology has shown 
that the residents did not abide by these rules and even managed to hide the evidence of 
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alcohol consumption by secreting empty bottles in boardinghouse privies and backyards 
(Mrozowski et al. 1989: 310).  
     The Five Points in New York City was an impoverished area notorious in the mid-
nineteenth century for the reported tendency of its inhabitants toward violence, vice, and 
squalor (Yamin 1998; Fitts 2001). Archaeologists have found that the picture of this area 
produced by the writings of middle-class reformers does not accurately portray the area 
or its inhabitants. While hardly an attractive place to live, Five Points’ material culture 
indicates a higher standard of living than the reformers’ cautionary pamphlets would 
suggest. There were, however, also indications of the daily struggle for life that the 
working class, particularly women, engaged in. One brothel in particular has been the 
subject of considerable study and will be discussed in comparison to the 27/29 Endicott 
Street site. 
     Allison Bain, of Université Laval, analyzed the Îlot Hunt site in Québec City for her 
doctoral dissertation and published her findings in 2001. She concentrated on the insects 
and parasites on this site in the Lower Town that contained “both domestic and 
commercial structures, a stable, a possible well, and one privy, one of which is part of a 
larger sanitary system with connection drains” (Bain 2001: 2). A better assemblage for 
the study of urban health and sanitation would be difficult to find. Her goal was to 
determine if the parasite and insect data would “confirm or contradict the understanding 
of the site developed by the more traditional areas of archaeological knowledge: texts, 
artifacts and architecture” (Bain 2001: 2). A very interesting analysis in this case is that 
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of archaeoentomology or the historical, archaeological, and bioarchaeological study of 
insects.  
Chapters 
     Assessing the material culture and environmental evidence for this group of six 
primary and five comparative sites will allow me to address the questions of attitudes and 
practices of communities and households involving health, hygiene, and sanitation and 
their change over time. The array of different sites in this study is also one of its 
limitations. My three eighteenth-century privy features belonged to single households, 
while my three nineteenth-century privies were, generally, used by more than one nuclear 
family. In defining my terms, I have chosen to encompass these larger definitions of the 
household in order to widen the number of sites available.  It is a perpetual frustration for 
archaeologists that suitable sites and features cannot be conjured at will. Filled and 
capped privies belonging to specific households are rare finds and so I must do my best 
with what is available. 
     In chapters two and three, I provide an in-depth discussion of the documentary record 
as well as the legal and social contexts in which each household in question functioned. 
Here I also consider how humans have socially and medically  perceived and treated 
pests, including insects and parasites, because evidence of early work in medicine and 
household culture is largely documentary. This leads to an examination of the 
development of ideas of hygiene and cleanliness, in both personal and community 
contexts, and their change over time.  In chapter four, I discuss the history of the 
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development of environmental studies in archaeology, including parasitological, 
entomological, botanical and faunal studies.      
     In chapter five I discuss and compare three Newport, Rhode Island privy features. 
They were three eighteenth-century households functioning at different social levels 
during the Golden Age of a busy seaport town and their close placement in space 
provides an opportunity to make a comparison of their sanitation levels and the degree of 
parasitic illness present in the household. The availability of other environmental 
analyses, abundant material culture, and a certain amount of documentary evidence 
allows an in-depth comparative analysis of the three households. In chapter six, I discuss 
the 44 Joy Street privy in detail as part of a nineteenth-century urban residential site on 
the north slope of Beacon Hill, as the free black community, attracted by the African 
Meeting House and Abiel Smith School, made the area their home. The variety of in-
depth archaeological assessments on materials from this site renders it particularly 
informative on the topics of health and sanitation (Landon et al. 2007). 
     In chapter seven I present the analysis of another Boston site, the 27/29 Endicott Street 
privy, which was both a residence and brothel that I will consider as a combination work 
and home site. An assortment of medically related materials, including medicine bottles 
and syringes, allow some assessment of the health of the inhabitants. Johnson’s and 
Eichner’s excellent assessments of items related to personal care will be considered from 
the point of view of hygiene and sanitation concerns (Eichner 2008; Johnson 2010). In 
addition, further research is underway by two Boston University Ph.D. candidates. Alex 
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Keim is working on an analysis exploring the relationship between embodied practice 
and the social and material construction of the urban landscape in Boston's North End 
neighborhood in the mid-nineteenth century, and Jade Luiz is studying the brothel 
context through the choices made by the proprietor in the creation of the brothel as a 
commercial space using other previously excavated brothel contexts elsewhere in the 
Unites States as comparison.  
      In chapter eight I consider the Chase House privy, which was owned by a well off 
Portsmouth, New Hampshire household from the late eighteenth century to the mid-
nineteenth century when the residential dwelling to which it belonged became an 
orphanage. Excavations and analyses provide information about the Chase household and 
the city-sponsored children’s home. It is unique among the sites considered in that no 
parasite remains were found in the privy feature. Few botanical remains were recovered, 
although faunal remains, material culture, and even a decayed human tooth were found 
(Alexander et al. 2009). What such evidence can tell us about preservation, privy 
maintenance, and random chance in the deposition of material at privy sites is important 
in understanding what weight may be given to each part of the evidence and to the 
interpretation of a site as a whole.  
     In chapter nine, I will sum up all strands of evidence for health, hygiene, and 
sanitation. Environmental evidence for parasitic and other illnesses, treatments and 
remedies, the quality and type of foods eaten within the household, and the larger 
environment within which the households lived and worked will be combined with the 
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information gained from the study of the material culture within the features and 
documentary evidence concerning the individuals, families, households, and communities 
involved. I will also discuss the non-linear nature of parasitic infection over time as 
indicated by the evidence. In addition, I will consider what elements converge to create 
parasitic infection in a household or community as well as how these elements change to 
intensify or decrease infection. Social attitudes, ideas about personal responsibility, 
municipal attempts to regulate individuals, and the development of effective medical care 
are all points that I will cover.  
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CHAPTER 2 
 
Humans, cleanliness, and parasites: Social and legal matters 
 
     Given that most of us, even now, are relatively unaware, except in very obvious cases, 
of the health, hygiene, and sanitation practices of others, it is not surprising that these 
areas are difficult to see archaeologically. Pieces of archaeological and documentary 
evidence must be joined together, each strengthening the other, to provide a composite of 
practice over the course of the eighteenth and nineteenth centuries. In this chapter I 
discuss at length several topics that are essential for understanding health, hygiene, and 
sanitation in the households under consideration. The legal and social aspects of these 
broad topics, discussed in depth, would take and indeed have taken many volumes. Here, 
I will cover these subjects to the degree needed to elucidate the background and changes 
of the sites under consideration over the course of two centuries.  
Humans and their pests: A history through the eighteenth century 
     Humans have lived with pests, including insects and parasites, since well before we 
were truly human (Klein 1999). In archaeological terms, some types of parasites may be 
found directly, as in cases when, for example, identifiable eggs are found in a human 
context, while others must be inferred from other evidence, such as large numbers of 
medicine bottles or cysts, now calcified, that once encased a particular tapeworm. This is 
particularly true as the age of the site increases. It is very much the same when 
considering documentary evidence, such as letters or medical accounts. In some cases, 
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laymen and doctors were able to diagnose the parasite or insect causing their own or a 
patient’s problem, while in others, they were not. Using archaeological and documentary 
sources, it is sometimes possible for an educated modern reader to make a better 
diagnosis than was possible at the time.  
     Cases of parasite infection and the development of parasitology as a medical field in 
the past have interested historians of society and science for many years (Hoeppli 1959; 
Foster 1965; Busvine 1976; Zimmer 2000). It is generally agreed that ectoparasites such 
as fleas, ticks, and lice were known to humans earlier and more readily than were the 
internal types (Foster 1965:1; Busvine 1976:47). Despite being more difficult to identify, 
however, endoparasites did not fail to make themselves felt, although there tended to be 
more confusion concerning their exact appearance, habits, and pathology (Hoeppli 
1959:3). Evidence that ectoparasites were present in ancient communities may be found 
archaeologically. Remains of bedbugs (Cimex lectularius), now enjoying a resurgence 
among modern urban populations, were found at the Workman’s Village at Tell el-
Amarna in Egypt (Panagiotakopulu and Buckland 1999:908). Head and body lice 
(Pediculus humanus capitis and P. humanus corporis) appear in ancient mummies from 
the Old and New World and human fleas (Pulex irritans) have been found on Neolithic 
sites (Buckland and Sadler 1989:115; Kenward 1999:911). 
     In northeastern North America, Bain has recovered ectoparasites from two nineteenth-
century sites, the Îlot Hunt site in Québec City and the Abiel Smith School site in Boston, 
Massachusetts (2004:85). Lice and a bedbug were found at Îlot Hunt and a bedbug at the 
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Abiel Smith School (Bain 2004:85). In both cases, the ectoparasites came from privy fill 
and the remains were fragmentary. Bain suggests that the lice may have been deposited in 
the privy from floor sweepings, in chamber pots, or on one of the combs or brushes 
recovered in the same privy (2004:85). Because bedbugs do not depend upon humans to 
the same degree that lice do in order to complete their life cycle, the bedbugs may have 
come into the privy by dropping out of clothing, in household trash, or in floor sweepings 
(Bain 2004:85).  
     Hoeppli made one of the most extensive studies of parasites in past populations and, 
while serving as professor of parasitology from 1930 to 1952 at Peking Union Medical 
College and from 1952 to 1958 at the University of Malaya in Singapore, undertook to 
determine how earlier groups perceived and dealt with both internal and external 
parasites (Hoeppli 1959). Although he notes that “the knowledge of parasites was very 
limited before the seventeenth century, when the use of the newly invented compound 
microscope became more general,” he attempted to work out what was known in 
different areas of the world in antiquity, the medieval period, and more modern times 
(1959:1).  
     As Hoeppli was working in Southeast Asia, he sought out the tribes of Borneo to find 
out what, as he put it, the “primitive races” knew about parasites, speculating that the 
contemporary tribes “probably more or less represent the knowledge of their own remote 
ancestors and of the ancestors of those other races which subsequently became highly 
civilized” (1959:3). While this aim suffers from several problems, including presentism 
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and unwarranted assumptions about other groups, Hoeppli was able to determine that 
among the tribes he interviewed, all knew about human roundworm (Ascaris 
lumbricoides) and human pinworm (Enteriobius vermicularis), both common internal 
parasites even today, and some knew about human tapeworm (Taenia sp.). In some cases, 
however, the worms were not identified as different types; rather it was thought that the 
small worms changed into the larger ones over time (Hoeppli 1959:3). Ectoparasites, 
such as fleas, lice, and ticks, Hoeppli found, were well known among all the groups and, 
he surmises, were just as well known to prehistoric man (1959:4). This would seem to be 
justified, since ectoparasites can be seen with the naked eye and readily make their 
presence known. 
     In the developing cities and states of antiquity, including Assyria, Egypt, Greece, and 
Italy, knowledge of parasites as well as ideas concerning their origins and how they 
might be treated proliferated. A considerable amount of physical evidence, in addition to 
a few texts, has survived that can assist in understanding the ancient diagnosis and 
treatment of parasites. Paleopathology is of limited use when looking for traces of 
parasitic disease, since most do not leave any traces on bone, with the exception of the 
possible effects of anemia from heavy hookworm infection showing up as cribra orbitalia 
and porotic hyperostosis, both of which are seen as unnatural porosity of bone on the 
upper eye sockets and flat bones of the skull, respectively (Roberts and Manchester 
1995:162). This is speculative, since other conditions may cause severe anemia and it is 
seldom possible to make a final determination. In a very few cases, the dog tapeworm, 
Echinococcus granulosus, accidentally ends up in a human and produces hydatid cysts 
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that can become calcified and thus be preserved within the body of the sufferer after 
death (Roberts and Manchester 1995:160-161). 
       In Mesopotamia, a boundary stone carried the curse that whoever moved the stone 
would suffer bleeding from the urethra, a common sign of schistosomiasis (Hoeppli 
1959:4).  While the parasite itself may not have been observed, the symptoms were 
certainly known. The Ebers papyrus, written in Egypt in approximately 1550 B.C.E., 
discusses a variety of internal and external parasites. This includes hookworm and the 
anemia a heavy infection can cause, schistosomiasis, roundworm, whipworm, and even a 
prescription for getting rid of fleas from a house (Hoeppli 1959:5, Foster 1965:80). The 
Biblical reference in Numbers 11:6 to fiery serpents has been related to the parasite 
Dracunculus medinensis or guinea worm, a parasite that resembles a long thread under 
the skin and that must be pulled out slowly and painfully, over the course of days, in 
order to avoid the potentially fatal allergic reaction that can result from snapping the 
worm off short and leaving the dead piece inside the body (Hoeppli 1959:5). There has 
been some disagreement about whether or not this worm is the fiery serpent, with other 
suggestions including hookworm, tapeworm, or one of the schistosomes (Hoeppli 
1959:5).  
     Many authors throughout the centuries of Greek and Roman civilization wrote about 
and speculated on parasites. Both Aristotle and Galen wrote in detail of three kinds of 
worms found in human intestines, which seem to correlate to Ascaris sp., human 
roundworm, Enterobius vermicularis, human pinworm, and Taenia sp., which are 
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tapeworms (Hoeppli 1959:8; Foster 1965:2). Pliny mentions two types of intestinal 
worms, distinguishing between round and flat worms. Ectoparasites such lice, scabies, 
bedbugs, and ticks were well known throughout the ancient world and were mentioned in 
the fourth century B.C.E. by Aristophanes in The Clouds and later by Petronius, writing 
in Imperial Rome, in The Satyricon (Hoepli 1959:15). A latrine feature in Parma, Italy, 
dated to the third century B.C. E., shows evidence of human whipworm, although in low 
numbers. At the same site, in the layers dated to the medieval period, parasite remains are 
much higher and more species are present, including the eggs of roundworm, tapeworm, 
fish tapeworm, and liver fluke (Bosi et al. 2011:10). 
     During the medieval period in Europe, the pace of discovery in parasitology, as in 
many medical disciplines, slowed. While some writers continued to discuss parasites,  
many of the descriptions are not sufficiently detailed to be recognizable as specific 
parasites (Hoeppli 1959:23, Foster 1965:3). There are some exceptions. Some Persian 
medical writers describe tapeworms, although they regard the worm as made up of many 
separate smaller worms (Hoeppli 1959:18). This is certainly because of the appearance of 
the reproductive structures of tapeworms, known as proglottids, which grow and detach 
from the rear of the worm (CDC 2013). The Latin for these pieces was cucurbitini, which 
means squash seeds, which they resemble (Figure 2.1). 
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Figure 2.1. Tapeworm proglottids  Source: Stanford University 2013. 
                                                                                       
 
 
     During the later medieval period there were some identifications made of parasites 
that are recognizable. Symptoms reported at this period are also problematic, as they are 
generally a mixed group, including those, such as abdominal problems, that may well 
pertain to parasitic infection, as well as “worm fevers” which almost certainly do not. 
Ectoparasites were well known and generally understood, as were many medical 
situations during the Middle Ages, through the comments of ancient authors such as 
Aristotle and Pliny (Hoeppli 1959:25).  
     The first reference to the liver fluke (Fasciola hepatica) is considered to have been 
made in 1373 by Jehan de Brie, although with so little description that the credit for the 
discovery is generally given to Sir Anthony Fitzherbert, who wrote in 1532; the first 
illustration of a liver fluke was published by Redi in 1668 (Hoeppli 1959; Foster 
1965:53). The liver fluke has been found archaeologically on a site in Nevada in the 
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United States dating from between 800 to 2500 years ago, and in Europe another dating 
from as early as 5400 years ago was found on a site in the Netherlands (Goncalves et al. 
2003:110). Pork tapeworm was first given the name Taenia solium at the end of the 
fourteenth century but people may have been using the name earlier (Hoeppli 1959:24). 
The fish tapeworm (Diphyllobothrium latum) was identified in 1592, at which point 
medicine was moving into the early modern period (Hoeppli 1959:24). Fish tapeworm 
remains had been found archaeologically in Peru, Chile, Norway, the United States 
(Alaska), and Germany on sites ranging in age from 6000 to just 300 years old 
(Goncalves et al. 2003:112). 
     After the relative stagnation of the medieval period, medical knowledge and practice 
during the sixteenth and seventeenth centuries revived and discoveries were being made 
at a much faster pace than had been the case earlier. The idea of spontaneous generation 
had been held since antiquity by all but a few and encompassed many different types of 
creatures, with internal parasites being a prime example (Foster 1965:5). Foster notes that 
it is hard to blame people for believing that a worm deep in someone’s body was 
anything other than spontaneously generated, since other, less likely, animals were 
thought to be created in this way, including “butterflies from dew, moths from wood and 
old clothes, mites from wax, bees from the carcasses of bulls, beetles from dead asses, 
and snakes from the putrefying spinal cords of men” (Foster 1965:5).  
     In the seventeenth century, Francesco Redi had disproved spontaneous generation of 
flies in rotting meat and Anton Lueewenhoek had argued that weevils did not 
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spontaneously generate in corn. Edward Tyson in the early eighteenth century examined 
human roundworm and found both sexes represented, leading him to conclude that sexual 
reproduction was occurring (Foster 1965:4). As the eighteenth century began, medical 
knowledge was increasing and doctors were beginning to treat patients in new ways, 
although not always with the greatest success. There are many reasons that Larkin refers 
to the medicine of this period as “blistering and bleeding, purging and puking” (1989:88). 
Smells and Miasmas 
     Smell, vapors, and miasmas worked powerfully upon the minds of laymen, doctors, 
and sanitarians until well into the nineteenth century and the development of the germ 
theory of diseased transmission. The frustrating inability of doctors and community 
leaders to treat epidemics effectively and the spread of disease left everyone searching for 
patterns that might be controlled or, at least, understood (Duffy 1992:67). Weather, 
connected to occurrences of fevers and respiratory problems, seemed like a good 
candidate for the cause of some epidemics. Also the sun shining on damp or swampy 
areas seemed to raise vapors or miasmas that explained how some illnesses came into 
being and spread through the air (Duffy 1992:68). Duffy also notes “the tendency of 
epidemics to concentrate in low-lying, poorly drained areas occupied by the poor gave 
further credence to the association of sunshine, dampness, and disease” (1992:68). 
     Cleaning up places that produced bad smells had some benefit, although the “out of 
sight, out of mind” perception meant that the cleaning often did not have the permanent 
effect envisioned. The major effect was to give a boost to the burgeoning public health 
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and sanitarian movements that arose throughout the nineteenth century. Eastern cities, 
such as Boston and New York, began the trend in the late eighteenth century, and it 
spread. In Boston, the Board of Health at the beginning of the nineteenth century still 
subscribed to the miasma theory and thus periodically tried to clean up the worst smelling 
places in order to reduce the danger of disease (Blake 1959:207). Frog Pond on the 
Common was cleared out when dead animals were thrown in, the Town Dock was 
cleaned up, and people were forbidden to allow more than two cartloads of manure to 
accumulate during the summer (Blake 1959:208). This was all to the good in many ways 
but it was done because the smell was thought to be dangerous. 
     Smell is a very visceral experience, both for good and ill, and humans have tried to 
separate themselves from the unpleasant smells and introduce good ones for many 
millennia. It is not something that can really be recovered archaeologically, however. 
While physical remains, such as perfume bottles, may be found, that aspect of the past is 
gone. Even were we able to smell a nineteenth century sickroom, or an eighteenth-
century privy or medieval kitchen midden, we lack the associations that would have 
accompanied the experience for those of the time. Scholars who have produced books on 
the history of cleanliness write that modern readers will comment on how badly everyone 
must have smelled (Ashenberg 2007; Smith 2007; Brown 2009). While the extreme and 
unusual would likely have been noticeable to all, the familiarity and near universal nature 
of the smells of poorly washed bodies, yard middens, and badly drained streets would 
have rendered them part of the everyday world. If everyone who is associated with home 
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and comfort smells of stale sweat and always has, the reaction would not be the same as it 
would be for a modern American in same situation. 
 
Public Health and Legal Matters 
     The governing bodies of cities and towns increasingly, from the early seventeenth 
century on, realized that they needed to create laws concerning health and sanitation for 
the greater good of their people. In turn, these laws, whether followed or ignored, 
affected the deposition of the archaeological record as people reacted to regulation by 
changing their behavior or continuing on as before.  
     Early seventeenth-century colonists had left England but had brought with them the 
idea of church record keeping of christenings, marriages, and burials. Also, weekly and 
yearly bills of mortality were familiar from London and other cities. These were 
embryonic efforts at what would become public health as time passed. In England, local 
clergymen had been required to keep these records, while in the colonies the government 
took over at the local level (Cassedy 1980:250). 
     Some of the earliest regulations relating to health and sanitation in New England 
appeared in Boston in the early seventeenth century and they focused, at first, on 
eliminating public nuisances. This approach had come to America via English common 
law; the laws “dealing with nuisance were not primarily developed to address 
environmental issues, but nuisance law was applied to such problems as they arose” 
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(Melosi 2000:21). Melosi sees nuisance laws as a means of land-use control such that “an 
action could be brought against someone who obstructed or caused damage to the public 
in the exercise of the public’s common rights” (2000:22). Many of the regulations of the 
seventeenth and eighteenth centuries seem to have been brought into being to address a 
specific problem, rather than to effect broad and lasting change. 
     In 1634, Boston selectmen prohibited throwing fish entrails and garbage near the town 
dock (Bridenbaugh 1938:85). In 1652, two regulations went into effect, one putting into 
place a fine for throwing offal on highways or the Common, and the other regulating 
privies (1938:86). No inhabitant of Boston was allowed to build or maintain a privy, or 
“house of office,” within 12 feet of a street or house unless it was 6 feet deep 
(Bridenbaugh 1938:86). The city was growing and more municipal intervention was seen 
as necessary “as it became obvious that individual public spirit and hygienic sense would 
not guarantee cleanliness” (Blake 1959:14). 
     Epidemics in ports such as Boston, Newport, and Portsmouth also caused changes in 
the way things were handled, despite the lack of a germ theory of disease. It had been 
noted that ships from the Caribbean and Europe, when illness was raging, needed to be 
quarantined, on Castle Island in the case of Boston, to avoid bringing disease in with the 
sailors (Bridenbaugh 1938:86). Along with prayer and fasting, these temporary 
quarantines, ordered by the General Court, were “the legislature’s only measures to 
forestall epidemics,” although any ships that were thought to be carrying smallpox were 
usually detained (Blake 1959:19).  
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     In addition, the seventeenth century was a period of interesting beliefs about 
cleanliness and hygiene. Linen shirts and shifts, for example, were thought to be in 
themselves cleansing, and it was held that a change into clean linen obviated any need for 
soap and water (Ashenberg 2007: 106). It might well have been considered safer, baths 
being thought to be dangerous for many, although attitudes about baths—cold, warm, and 
hot—had undergone and would yet undergo many changes, ranging from wild 
approbation to utter abhorrence (Ashenberg 2007). Many people might rarely ever wash 
anything other than their hands, feet, and face for long periods of time. 
     The eighteenth century opened with more regulations as towns grew more densely 
populated and public attention had to be focused on everything from sanitation, to fire 
fighting, to tavern regulation. Blake sees this as a new era of an “increase in 
governmental activity,” during which “the difficulties of enforcing these regulations also 
received more attention, and various solutions were put forward to meet the problem” 
(1959:26). Privies and the nuisance trades, especially butchers, were more tightly 
regulated. In Boston, a 1701 regulation forbade the placement of privies within 40 feet of 
any street, shop, or well unless it was six feet deep and well constructed (Bridenbaugh 
1938: 239) 
     It was also a period in which subsurface drainage and dirty streets were addressed. In 
1704, a Francis Thrasher had constructed a stone drain under the street in front of his 
house that proved so useful that others followed his lead (Bridenbaugh 1938:159). The 
difficulty, as had for a long time been the case, was that roads thus torn up were often not 
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well repaired and this kept the streets in poor condition. In 1708, the General Court 
passed an act for regulating drainage and inflicting a penalty on anyone who dug up the 
street without permission from the authorities, although the Selectmen would allow 
permits for those individuals or groups who wished to lay sewers that would be for public 
use (Bridenbaugh 1938:159). 
     Bridenbaugh found that from 1708 to 1720, 420 sections of sewer with connecting 
house drains were laid out in Boston and, between 1721 and 1736, 234 permits were 
issued for laying sewers and drains (1938:160, 318). While Boston was making some 
headway in drainage, there were still problems, including stagnant water in the streets 
and flooding after heavy rains (Blake 1959:102).  Cleaning streets was a challenge as 
well for towns in New England and received a considerable amount of attention. In the 
seventeenth century, Boston had employed four scavengers to pick up dirt and dead 
animals from the streets but, by the eighteenth century, more were needed. The 1718 
Town Meeting decided to choose eight scavengers every year whose payments for 
carrying away dirt were charged to the town (Bridenbaugh 1938:165). By 1720, however, 
this had changed and costs were paid by the town’s inhabitants (Bridenbaugh 1955:165). 
Newport did not, at this point, have any type of arrangement for draining its streets, 
which were dirty and a home to animals. 
    By the end of the eighteenth century, outbreaks of disease had been ravaging the 
populations of New York and New England for many years and it was clear that change 
must come. Duffy singles out a report created in New York in 1798 that recommended 
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“that the city government be given authority to enter and inspect all buildings and 
grounds, to regulate the condition of privies and their construction, to require lots to be 
filled or drained, to prohibit the storage of pickled or salted food in densely settled areas, 
and to deal with any other sanitary issues” (Duffy 1992:44). Responsibility for all of 
these important sanitary functions could no longer be left to individuals, which was a new 
and radical idea, and Duffy notes “this report is significant, for implicit in its 
recommendations is the principle that public welfare takes precedence over individual 
property rights” (Duffy 1992:44). At this same period, outbreaks of yellow fever had 
“strengthened the hand of Boston’s public health reformers, and in 1797 the General 
Court of Massachusetts gave municipalities the power to enact limited sanitary 
regulations and to appoint health officers” (Duffy 1992:45).  
     Change could be difficult and, in areas of low population density, the old ways, 
including using wells for water, privies for waste disposal, and middens for dumping 
refuse, might not be updated or replaced, even as these changes were occurring in more 
densely populated areas (Melosi 2000:22). Melosi makes the comment that “the practices 
were often publically regulated but not publically managed,” an aspect of sanitation that 
would change over the next century (2000:22). In fact, Stottman reports that in a 1935 
survey of sanitation in Louisville, Kentucky “25% of houses were not connected to a 
sewer and over 12,000 privies were still in use” (2000:45). 
     It was not until the nineteenth century that public health as we might recognize it was 
truly implemented. Initially, cities and towns reacted to events, rather than planning 
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ahead in any significant way. As mentioned above, the transmission of disease was 
poorly understood, although it had been observed that quarantine of ships and of 
individuals worked to prevent the spread of crowd diseases (Duffy 1992:45). Miasmas 
were still considered to be a possible answer, although occasionally a mosquito infected 
with yellow fever might manage to come ashore so that, although no person from an 
infected ship had landed, the disease had, which confused the issue even further (Blake 
1959:228). Management would commence once an epidemic was raging but, in the 
aftermath, no permanent changes in governmental attitudes would take place.  
     In the yellow fever epidemic of 1799, “the Massachusetts legislature responded to a 
petition from concerned citizens and ordered Boston to organize a Board of Health in an 
effort to prevent a recurrence of yellow fever” (Rosenkrantz 1972:11). This was the 
earliest local Board of Health and, at this point, was headed by Paul Revere. The Board 
called for individuals to clean houses and streets, “on the assumption that freedom from 
disease depended on everyone accepting the moral obligation for public hygiene and 
personal moderation” (Rosenkrantz 1972:11). It was a feature of the time that this 
response involved mobilizing governmental oversight while still relying on individuals to 
carry out the desired action (Rosenkrantz 1972:12). These actions, based on an incorrect 
idea of the disease, would have had little effect on the spread of yellow fever unless, by 
chance, the cleaning had reduced the number of breeding sites for the Aedes sp. 
mosquitoes that carried it.  
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     More success had attended the battle against smallpox, once inoculation gained 
ground. Before that, it had been an increasing problem but, in 1714 and 1716, the Royal 
Philosophical Society in London had published letters discussing the inoculation, then 
used in Greece and Turkey to prevent smallpox (Duffy 1992:26). Reverend Cotton 
Mather heard about the procedure and “he urged Dr. William Douglass, the only one of 
ten physicians in Boston with an M.D. degree, to give the practice a trial” (Duffy 
1992:27). Douglass was not convinced but another physician, Dr. Zabdiel Boyleston, 
undertook inoculation in 1721 when the disease reappeared (Duffy 1992:27). Of three 
hundred people inoculated, six died, which worked out to 2% mortality, whereas in 
naturally occurring infections, the mortality rate ran to about 14% (Duffy 1992:27). To 
infect oneself deliberately with a fearful disease was difficult for many and inoculation 
was very controversial for many years; over time, however, the practice became more 
accepted and by the third quarter of the century was generally accepted (Duffy 1992:27).                                                                                                                                                                                                                            
    By the early nineteenth century, things had started to change, although, in a smaller 
city like Portsmouth New Hampshire, there was still little guidance for the householder 
on how deep or in what location relative to houses, streets, and wells a privy might be 
located (Wheeler 2000:6). In excavating the Deer Street and Ryder-Wood privies, 
Wheeler found no consistency in size, leading her to believe that individual owners were 
making these decisions based on personal preference, cost, and logistics (2000:7). 
     Drainage or sewer systems were, at this point, not for the removal of waste, but of 
excess water, although some waste material ended up in the drainage system anyway. 
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Boston in the early nineteenth century was requiring householders to “convey water by 
underground drains to the nearest sewer” (Duffy 1992:76). Sewer and drain were 
interchangeable terms and could be covered drains or simply open ditches. It was 
prohibited to release human waste into the sewers and systems such as we would 
recognize would not exist until the end of the nineteenth century (Duffy 1992:77). This 
caused a number of problems, particularly after piped-in water began to be available and 
water closets were used. As Duffy notes “logically, sewer systems should have preceded 
water systems, but such was not the case” (1992:77). Engineering was not well developed 
and “the technology and design of sewer systems lagged at least fifty years behind those 
of water systems” (Duffy 1992:89). Before 1850, engineers were not involved in 
planning or building wastewater management systems because sewers were not seen as 
complex enough to need such trained people, so it is little wonder that the “piecemeal” 
construction of sewers did little to solve problems (Burian et al. 2000:36). 
Water supply 
     Supplying clean water to communities is an important public service and was a 
constant concern to New England town fathers. From the early days of settlement, access 
to clean, drinkable water was “a major consideration in the location of towns” and could 
limit the growth of an area (Melosi 2000:23). In places where there was growth and 
urbanization, the rivers and wells that had supplied such wants became polluted and 
authorities had to search farther and farther away for outside water sources (Duffy 
1992:47). Although steady supplies of water were needed in towns for drinking and 
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washing, as well as for fire fighting and street cleaning, the old ways, even when 
obsolete, remained in place often until they were utterly inadequate. Duffy comments that 
considerable pressure was needed to “lead cities and towns to abandon traditional sources 
of water and familiar methods of acquiring it” (1992:29). What was also needed was “a 
political commitment, fiscal resources, and access to new technology” (1992:29). These 
elements began to appear in the eighteenth century and then moved rapidly ahead in the 
nineteenth. 
     In 1795, the Boston Aqueduct Company was chartered to supply Boston with water 
from Jamaica Pond in Roxbury and, by 1798, was bringing water through miles of 
wooden pipes into the city (Duffy 1992:47). The expectation was that water from the 
aqueduct would be healthier than that from the river and the wells that had served 
Bostonians for many years. For those who did not choose to use this water, however, 
there were options and, in 1798, “those who did not take the water into their homes could 
buy it retail from Solomon Munroe for thirty cents a hogshead, eight cents a barrel, or 
one cent a pail” (Melosi 2000:157). Other cities were also developing water-supply 
systems about this time, including Baltimore, Philadelphia, and New York City (Blake 
1959:47). 
     Two eighteenth-century technological advances, originating in Europe, assisted in 
these developments. They were steam-powered pumping and the greater use of cast-iron 
pipes (Melosi 2000:23). From the medieval period, pumps had been used for delivering 
water and draining mines but the first steam-powered pumps were used in London in 
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1761 (Melosi 2000:23). By the nineteenth century, “the steam pump provided reliable 
power to complement or replace gravity systems and offered a way to increase the 
volume of water from its source to consumers” (Melosi 2000:23). 
     Bringing water into a city was only the beginning. A way had to be found to distribute 
water to as many of the inhabitants as possible, or at least as many as could afford the 
service. Lead pipes dated back to antiquity, but wooden pipes were usually the first type 
used in early American communities, followed by wooden pipes reinforced with iron 
bands, then by cast iron pipes (Duffy 1992:75). Wooden pipes had problems, including 
leaking when water pressure was high, so more cities switched over as cast iron pipes 
became cheaper in the early nineteenth century (Duffy 1992:75). In the distribution of 
water, access was usually provided for the wealthy and for business areas “while 
working-class districts often relied on polluted wells and other potentially unhealthy local 
sources” as well as standpipes in the streets and cisterns for rainwater (Melosi 2000:39; 
Duffy 1992:76). For Boston, Small indicates that the distribution system in 1817 was “40 
miles of bored elm mains for 800 families” while, by 1845 the number of customers had 
risen to 3,500 and, by 1855, the city could boast 18,000 customers and 110 miles of cast- 
iron water mains (1974:140). 
     With the increase in water being brought into the cities came an increase in the need to 
get rid of it once it had been used. Duffy notes that “vast quantities of water were 
conveyed into cities with little provision made for their drainage” (1992:77). An 
interesting result of the increase in piped in water to people’s houses was the increase in 
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the use of the water closet type of toilet “at a time when no true sewer system existed” 
(Duffy 1992:77). This caused problems for town authorities when people solved this 
difficulty by either allowing the water to overwhelm their cesspools or creating “an 
illegal connection to a storm sewer or street gutter” (Burian et al. 2000:38). Neither of 
these “solutions” worked well, since the system designed to drain off surface water from 
storms or street cleanings could not handle the extra volume. 
     In dealing with the problem of increased wastewater, municipal authorities first tried 
to legislate it away by creating laws “prohibiting the discharge of fecal matter into the 
sewer system,” laws that were difficult either to implement or enforce (Burian at al. 
2000:38). Political issues were never absent from debates on water supplies and 
wastewater drainage when “rural dominated state legislatures … often attempted to check 
city growth by controlling several services from the state capital or restricting the taxing 
and financing power of the city in its charter” (Melosi 2000:35). This could make it 
complex for cities to provide for their inhabitants in these cases, and for water supplies 
the solution was to hire private companies, such as the Boston Aqueduct Company 
(Melosi 2000:35).      
     Reservoirs and settling basins were part of the water supply system as it developed in 
the nineteenth century. Reservoirs allowed a consistent supply of water even during 
periods of seasonal fluctuations (Small and Eng 1974:137). Dirt and impurities in the 
water supply were of concern to all and “until the inception of water filtration and 
treatment—and methods derived from the study of bacteriology—seeking new supplies 
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as opposed to purifying the old ones was the only alternative to tainted sources” (Melosi 
2000:31). Sedimentation, or allowing the impurities to settle out of water naturally, was a 
process known from antiquity and was effective only in a limited way (Small and Eng 
1974:147). Filtration technology, which allowed much better treatment of water, would  
be developed in the U.S. only after the Civil War, although the first sand filters had been 
used in London in 1829 (Small and Eng 1974:148). British and European engineers had 
some influence on American sanitation technology beginning in the eighteenth century 
through the efforts of Benjamin Latrobe, who worked in Philadelphia and was “a 
foremost example of the European-trained engineer who transplanted English technology 
to American soil” (Melosi 2000:31). This influence increased in the nineteenth century as 
London engineers learned from the environmental problems caused by the Industrial 
Revolution and the “English experience with water-supply systems began to seriously 
influence American cities” (Melosi 2000:27). By 1872, the first sand filtration plant came 
into being in Poughkeepsie, New York (Small and Eng 1974:148). 
     By the last half of the nineteenth century, all of the elements had come together for the 
swift development of water systems all over the U.S. (Small and Eng 1974: 137). 
Improvements in pipes, better steam-powered machines, mass production of equipment, 
filtration technology, and storage reservoirs combined to allow access by large numbers 
of Americans to have clean water piped either into or at least close to their houses (Small 
and Eng 1974:137). While poorer urban areas still faced challenges in both water supply 
and waste disposal, the overall situation had improved for most people.  
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 Night Soil Men 
     Night-men were hired to clean out privies. They used buckets and carts and then, as 
the nineteenth century progressed, vacuum machinery to take away as much of the 
material from the privy shaft as possible (Figure 2.2). In England and America, there 
were tales of night-men and scavengers carrying reeking and overfull buckets out through 
the house, as might have happened if there was no other way out of the back yard where 
the privy was located. Overloaded carts “bumped through the rough city streets, 
scattering their nauseous loads, or else left a trail of the carts’ liquid contents as they 
passed” (Duffy 1992:88).  
     The carts’ contents might be, illegally, emptied into “the nearest water body or onto 
the most accessible piece of empty land” (Duffy 1992:88). Enforcing regulations was 
difficult, since most of the men worked at night. Even tighter regulations and mechanical 
privy cleaning methods did not help much and only the development of real sewer 
systems in the late nineteenth century ended the problem (Duffy 1992:89). In some areas, 
farmers who wanted to clean out privies and take away the material were required to get a 
license. This was known as the night-cart system. These men worked at night and carted 
away rubbish and offal from the cities onto outlying farms where the material was used 
as fertilizer (Mrozowski et al. 1989:305).  
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Figure 2.2. Night-men with their bucket. Source: The Victorian Web 2013.              
      This was not an ideal system and it became subject to abuses. Chief among the 
complaints was that the night-cart men overstated the amount of work they did in a night 
and overcharged the cities for their services (Mrozowski 1998:306). These men, like 
those who used the bucket system, were phased out as cities closed privies, constructed 
sewers, and installed water systems.                                                            
      A history of night-men’s activities may begin “If you think your job is difficult.” This 
is a sentiment that seems to have been common and, in the eighteenth and nineteenth 
centuries, people were just as fascinated by how someone could do a job like that as we 
are today. Newspapers in New England and overseas occasionally offered stories that 
illuminated the daily risks and rewards of this job. The Providence Gazette, reporting 
from London in 1763, described how some night-men who were doing their work in 
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Holborn “found a bag tied up, which seemed pretty heavy, and, on opening it, they found 
it to contain a number of old coins, with several crown and half-crown pieces” 
(Newsbank 2013). There is no mention of whether they were allowed to keep what they 
found but other newspaper stories of night-men finding valuable items sometimes 
emerge. 
     The Newport Mercury, also writing from London, reported that a house fire was 
discovered by passing night-men, which allowed the occupants of the house to escape. 
The detail is added that the family had to jump from the windows naked but were saved 
(Newsbank 2013). There are other, less happy, stories that involve the result of dangerous 
fumes in a confined belowground space and, in these cases, deaths could result. The 
difficulties and dangers of the job were many. 
Public Conveniences 
     Public restrooms for men and women are a convenience that modern Americans often 
take for granted. It is only when they are not present that we begin to understand their 
importance. It is likely that few people have considered when public toilet facilities first 
became available and what brought them about. The answer turns out to depend very 
much on where you were and whether you were male or female, well-off or poor. 
     The urban centers of the ancient world, in many cases, had wonderfully designed 
facilities for their populations. Tel-el-Amarna, Knossos, and the cities of the Indus Valley 
made provision for their citizens and, in Rome, Ephesus, and Athens, the remains may 
still be seen and their admirable function and design appreciated (Wright 1960:10-11). 
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Imperial Rome in 315 A.D. had 144 public latrines in the city, and even the unfortunate 
Roman foot soldier posted to Hadrian’s Wall could expect hot baths and public facilities 
(Wright 1960:14, 21). Privacy was not one of the designers’ concerns but usefulness and 
waste removal were, and these were performed with commendable efficiency.  
     After the changes that came about as Europe moved into the medieval period, much of 
this public-minded plumbing was discarded or lost, although monastic centers might still 
have latrines of grand design (Wright 1960:31). A 1924 archaeological excavation of a 
common monastic privy at St. Albans in England found a thick-walled latrine pit that was 
25 feet deep. At the bottom of the pit were found fragments of cloth, surmised by the 
archaeologists to be torn up old monastic gowns, used for personal cleansing (Wright 
1960:32). In addition, buckthorn seeds, a strong laxative, were found in great quantity in 
the privy, indicating “that the monks suffered from digestive troubles, which were by no 
means rare in those days” (Wright 1960:32). As time went on, public toilets were once 
again provided on an as-needed basis and in what town managers considered to be 
necessary can be found elements of gendered society. 
    That working men required toilet facilities away from home became apparent very 
quickly, as did the results of not providing them. Medieval London is known to have 
provided public accommodation in Fleet Street, in the London Wall within Cripplegate, 
and on London Bridge. Wright comments that the London Bridge privies increased “the 
known risks of ‘shooting the bridge’ built as they said ‘for wise men to go over and for 
fools to go under’” (1960:50). This same privy is also known to have had, unusually, two 
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doors, by one of which a debtor was able to escape a closely pursuing creditor in 1306 
(Wright 1960:51). Boston, New York, and Newport in the seventeenth and eighteenth 
centuries all saw the need for public facilities, especially in areas where visitors might be 
expected, such as the docks (Bridenbaugh 1938:239).  
     Wood and some colleagues have studied when and for whom public toilets, “one of 
the most segregated, compact, and ubiquitous expressions of gendered space,” were 
provided in nineteenth-century Dunedin, New Zealand (Cooper et al. 2000:417). In this 
area, as in many others, facilities for women arrived considerably later than those for 
men. Dunedin was settled in 1848 and, by 1862, public urinals for men were built but, for 
women, access would not be available for another 46 years thus limiting their ability to 
function in public life (Cooper at al. 2000:418). This both reflects and continues the 
imbalance between men and women in public. 
     It also reflects the changing meanings of public and private. In the early years of 
settlement, in Dunedin as in other settlements, a toleration of “frontier practices,” such as 
public urination, was in effect but, as populations rose and a more civilized code of 
behavior was desired, these practices were labeled indecent and punished (Cooper et al. 
2000:419). The body, emerging into the public sphere, came under the control of 
municipal regulation (Wood 2005:114). 
     Wood comments that it is difficult to discover how women managed in urban areas 
with no public facilities available (2005:124). How did women deal with “notions of 
privacy, modesty, and appropriate public behavior challenged by physical realities?” 
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(2005:124). Little is written about such topics but Wood speculates that women limited 
their intake of liquids if going out, developed informal and unrecorded networks of 
homes and shops, and, in some cases, made use of the concealment offered by long skirts 
(2005:124). Department stores in the 1880s, in order to attract women to shop for longer 
periods of time and to advertise their own modernity, had facilities for their customers 
(Wood 2005:124). 
     Poor and working women have always faced more challenges in these areas since they 
did not have the option to stay at home. Letters, generally written by middle and upper 
class reformers, appear in English newspapers describing the problems facing these 
women, although in vague and nonspecific language. One letter, written in 1878 by Rose 
Adams, the secretary of the Ladies Sanitary Association to the Vestry of Bethnal Green, 
appeals for public accommodation for women and hopes that the Vestry “may find it 
possible to help a class who naturally find it difficult to ask for public consideration in 
this matter, while experiencing grievous suffering” (Jackson 2012).  
     Class, suffering, and powerlessness are themes that recur in many discussions of this 
problem. Dr. James Stephen, in his 1878 Report on the Necessity of Latrine 
Accommodation for Women in the Metropolis, assures his readers that, with the increase 
in working women in London, the wish for “conveniences” is “no imaginary want, the 
creation of sentimentalism” but a real need (Jackson 2012). He seems to feel that he is 
speaking for those who otherwise have no voice. He goes on to echo Rose Adams, 
“Ladies who are interested in the welfare of those below them in the social scale are 
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ready to declare that poor women have often told them, with tears in their eyes, of the 
agony and shame they have endured in circumstances which it is not necessary to 
particularize” (Jackson 2012). Interestingly, Dr. Stephens is emphatic that he does not 
propose this solution for smaller communities “where most of the inhabitants are known 
to one another and are within an easy distance of their own homes” but only for London, 
which he describes as a “populous wilderness” (Jackson 2012). This comment indicates 
something about how women managed in smaller communities and agrees with Woods’ 
suggestion that an informal network of houses and shops was the most usual solution. 
 
Social Changes in Attitudes toward Cleanliness and Hygiene—What is Dirty, Clean? 
     Mary Douglas, in Purity and Danger, writes that our ideas about dirt are composed of 
two strands: care for hygiene; and respect for conventions (1966:8). That these two 
elements change over time is what makes our understanding of hygiene and attention to 
the social conventions a productive area of inquiry. Douglas defines culture as the public, 
standardized values of a community, which mediate the experience of individuals and 
provide an authoritative pattern for ordering ideas and values as well as for responding to 
problems (1966:48). If dirt is matter out of place, then the response is to impose order by 
separating, creating boundaries, and rejecting that which is inappropriate (Douglas 
1966:85). When boundaries—of the community, of the body—are threatened by dirt or 
illness, the reaction is very much dependent on time, place, and the current state of 
knowledge. Wood notes that every culture decided what to do about dirt and that 
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pollution can occur simply by association as if, for example, food were served in a 
scrupulously clean chamber pot and thus became inedible (2005:8). 
     The seventeenth century saw a new phase of public health in New England. Religion 
was beginning to decline as a central force in the lives of the people and, with it, the 
tendency to accept epidemics as God’s chastisement (Blake 1959:24). Blake notes “not 
only in men’s minds, but also in the government, religious orthodoxy was losing its 
position of power” (1959:24). New scientific discoveries, the rising power of the 
merchant class and its wish to enjoy, unfettered by gloomy dogma, the rewards of 
worldly success all contributed to the changing outlook that ushered in the eighteenth 
century (Blake 1959:24). Smith finds that religious mysticism began to give way to 
cleanliness as hygiene proved itself a practical weapon in the battle against disease and 
the number of references to cleanliness in literature grew (2007:223). Discoveries in 
natural science in England and Europe renewed interest in public hygiene as a social 
science and the rising  neoclassical world view associated the ideas of coolness and 
innocence with cleanliness (Smith 2007:223). 
     In the eighteenth century, gentility became associated with cleanliness to an 
unprecedented degree. Gentility of taste, dress, behavior, and environment was required 
to be considered refined, but cleanliness of person was equally necessary. Alexander 
Hamilton, a well-off doctor from Annapolis who kept a journal while traveling for his 
health from his home to New Hampshire in 1741, described a man named Morison who 
illustrates this point (Bushman 1992:79). Morison claimed the status of gentleman but his 
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poor behavior and old and greasy coat told a different story and he was not treated well 
by the proprietor of the inn at which both men were staying (Bushman 1992:79). When 
his ill-bred manner and poor attempts at cultured conversation did not win him any 
regard, Morison fell back on a list of his physical possessions, such as good linen, some 
silver items, and night caps, to press his claim to status (Bushman 1992:79). He even 
reported that his wife drank tea twice a day but Hamilton would have none of it and 
wrote Morison down as a boor (Bushman 1992:80). 
     Greasiness seems to have been a particular sin against gentility and this repulsion may 
go back well into human history. Douglas finds in stickiness or viscosity a state of 
ambiguity, “half-way between solid and liquid,” and one that “repels in its own right, as a 
primary experience” (1966:47). Morison, Bushman remarks, “could purchase linen and 
buckles without end and never come close to the essence of gentility,” since he lacked the 
delicacy, taste, and sensibility necessary to rise to that level (1992:80-81). In the term 
delicacy is found “the eighteenth-century word for the rising ‘threshold of 
embarrassment’ that Norbert Elias finds central to the civilizing process” (Bushman 
1992:81). Elias uses the term to indicate the change in what is acceptable in society that 
occurs in small steps and can be difficult to observe. He notes that subjects could still be 
spoken of in the late sixteenth century that, two hundred years later, had become 
shameful (Elias 1978:82). Douglas also sees the social embarrassment of lack of hygiene, 
aesthetics, and etiquette as an early modern embodiment of the ancient ideas of pollution 
(1966:92). In more practical terms, grease can be very difficult to clean from clothing 
even in our modern day of easy-care fabrics. Well-bred and well-off people would have 
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been careful to avoid staining their clothes but, having done so, would have had the 
means to remedy the matter that might not be available to people with fewer clothes, little 
free time, or poor access to clean water. New definitions of being a lady or gentleman 
included clean clothing, clean hands, and an overall groomed appearance (Smith 
2007:226). Controlling dirt was a measure of progress and was an outward sign of 
membership in the aristocracy, gentry, or educated middle classes (Smith 2007:226). 
     As these new requirements for gentility descended the social scale, more people 
became aware, through cookery books and prescriptive literature about manners, of what 
was necessary in terms of appearance and behavior to successfully rise in society. This 
created “an even greater gulf between the literate ‘polite’ and the illiterate vulgar” (Smith 
2007:228). Poor dental hygiene, once the inevitable curse of all social levels, now 
became another mark against a person. Smith notes that rotting teeth and bad breath 
caused by the increasing availability of sugary foods could not be managed using the 
frayed sticks and cloths of earlier years and, at least initially, the gritty tooth powders and 
whiteners did more damage than good by irritating the gums and eroding the tooth 
enamel (2007:230-1). By the end of the eighteenth century, better tooth powders and 
toothbrushes were available, making the cleaning of teeth more manageable (Smith 
2007:231). 
     In addition, new forms of furniture came into being in the eighteenth century that were 
designed for washing. Thomas Chippendale’s Gentleman and Cabinet maker’s Director, 
published in 1754, presented washstands “implying that washing the body merited a 
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unique and elaborate furniture form” (Bushman 1992:63). For women, dressing tables 
had a similar effect, and the recipe books of the period began to provide recipes for 
removing grease from clothes. These “cleanliness exercises were all meant to regulate the 
body” and, thus, “clean hands and greaseless clothes were aspects of bringing the body to 
perfection through careful discipline” (Bushman 1992:54). 
     At the end of the eighteenth century, the trend of blaming the poor for their poverty, 
which would increase in the nineteenth century, can be seen in the work of the popular 
physician and writer William Buchan, who was active in the second half of the eighteenth 
century. He wrote plainly of the importance of cleanliness and tackled subjects, such as 
menopause, that were not generally found in other writings. He also felt that slovenliness 
and ignorance were the causes of disease and that the poor should be assisted in being 
clean, even if they resisted (Smith 2007:254). As Smith says “the Buchanite poor were to 
have good done unto them, whether they liked it or not” (2007:254). 
     Buchan looked upon the work of reforming the poor and nursing them as a mission 
and wrote “there cannot be a more noble or more godlike action than to minister to the 
wants of our fellow creatures in distress” (Smith 2007:255). These exhortations to 
minister to the poor appealed to “the many thousands of godly men and women with time 
on their hands and zeal in their hearts, and certainly helped to educate and support the 
generation of social reformers who became active toward the end of the century” (Smith 
2007:255). 
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     As the nineteenth century began, a new attitude came into play toward dirt, 
cleanliness, disease, and health. Smith notes that “from the 1830s onward, middle class 
families faced a barrage of indoctrination on the subject of sober, temperate personal 
hygiene” (2007:277). Alcohol and tobacco were increasingly seen as causing problems 
among the poor, who were in need of guidance to avoid giving in to their baser natures 
and about whom Shattuck could say “among these classes there are swarms of men and 
women who have yet to learn that human beings should dwell differently from cattle; 
swarms to whom personal cleanliness is utterly unknown; swarms to whom delicacy and 
decency, in their social relations, are quite unconceived” (1850: 270). His use of the term 
swarms indicates very clearly how little humanity he looks for or finds among the poor. 
Terms such as lazy and immoral carried with them the idea of dirty people living in filth, 
misery, and decay.  
     In his arguments for sanitary education and precautionary measures against dirt and 
disease, Lemuel Shattuck wrote that, in addition to the economic and progressive 
measures he advocates, there are moral measures and he makes a direct connection 
between physical uncleanliness and moral pollution (1850:266). He gives many examples 
of the overcrowding of tenements in which men and women live together and exhibit the 
“precocious depravity too surely evinced by human beings when herded together like 
beasts” (1850:267). Miasma is connected to the issue of the poor in an odd way as 
Shattuck believed that “the poison arising from animal or vegetable decomposition acts 
as a sedative; it lowers the tone, unstrings the nerves, and brings on physical languor and 
mental apathy. Persons affected by it become unfit for, and have a hatred of, labor” 
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(1850: 267). His object in recommending reforms is “to remove filth and prevent disease, 
to introduce those accommodations which allow, and reform those habits which prevent, 
the elevation of the physical man, the social nature and moral condition of our fellow 
man” (1850: 270).  
     At the center of the ideals driving these middle-class reformers was the cult of 
domesticity, which emphasized the household environment, for which women were 
responsible, as the heart of the household and the place in which children were given a 
proper and godly education and all were elevated by the culture and piety displayed in the 
household. In urban tenements, for example those of Five Points in New York, reformers 
found “the antithesis of middle-class respectability and domesticity” and were able to 
conclude that the result of ignoring these things was poverty and misery (Fitts 2001:121).   
Central to this reforming mission was the quest to help those who were felt to be the 
worthy poor. Many accounts told of the worthy poor being elevated and saved by the 
values of honesty, thrift, cleanliness, and sobriety (Fitts 2001:126).   Fitts notes that these 
stories and images were important because they showed that the missions were working 
and reinforced the idea that the poor were responsible for their own poverty (2001:128).  
     This was comforting as it allowed the middle class to explain poverty and link it to 
stereotypical immoral behavior, which was the opposite of their own way of life (Fitts 
2001:128). This perception still continues. Alan Maynes has pointed out that “slums are 
constructions of the imagination: a stereotype that was fashioned in the early nineteenth 
century by bourgeois entertainers and social reformers, and that obscured and distorted 
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the varied spatial forms and social conditions to which it was applied” (Maynes and 
Murray 2001:1). He accuses historians of confusing the “imagined reality of the slums” 
from the documentary record with “the actualities of working-class neighborhoods” and 
advocates a critique of these stereotypes, past and present, by historians and 
archaeologists (Maynes and Murray 2001:1-2).  
         Middle-class women at this period had quite a bit to do if they wished to keep up to 
the standards set by the domesticity movement. Mrs. Beeton, in her 1861 Book of 
Household Management, defines the mistress of the house as the commander of an army 
and the qualities by which the successful commander would be known were early rising, 
cleanliness, frugality, choice of acquaintance, friendships, and hospitality (2000 
[1861]:8). The American version of Mrs. Beeton was written in 1869 by Catherine 
Beecher and Harriet Beecher Stowe. The book, The American Woman’s Home, was 
relatively affordable, at fifty cents, to those for whom it was intended, white, Protestant 
women of the upper middle class (Tonkovich 2002:x-xix). Catherine Beecher also 
assumed that the reader would have Irish or Black domestic workers who would defer to 
their employer (Tonkovich 2002:xxvi). Cleanliness is very important in this work, with 
an entire section dedicated to the structure, importance, and care of the skin (2002 
[1869]:116). The authors discuss earth closets and privies in detail and make 
recommendations for the best options for different households, including suggestions for 
ventilation, care of the sick, cooking, and manners (Beecher and Stowe 2002 [1869]:296).  
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      By the 1880s, the increase of knowledge of what agents and conditions brought on 
disease meant that a situation developed that would “become characteristic of ‘State 
Preventative medicine’” (Rosenkrantz 1972:73). “Moral behavior remained indispensible 
to the prevention of disease but, as sanitation and hygiene became more scientific, the 
privilege of establishing adequate standards of behavior became the prerogative of the 
knowledgeable and possessors of knowledge became the sanction of moral behavior” 
(Rosenkrantz 1972:73). Physicians and those who possessed the knowledge and 
credentials to dictate what was acceptable not only in medical terms but also in terms of 
behavior and morality were invested with new stature and responsibility. As disease and 
its connection to sanitation and behavior became better understood scientifically, health 
crusaders replaced social reformers. In Britain and North America, health crusaders 
published masses of books and magazines, they organized committees, and created 
advertising campaigns, thus succeeding, in the last twenty years of the nineteenth 
century, in “changing domestic habits and manners and raising levels of domestic 
cleanliness to a degree undreamt of, in a remarkably short time” (Smith 2007:301). While 
there were those who perverted the aims of social hygiene in the name of eugenics, or 
controlled reproduction, as well as those who felt, much in the spirit of the long-dead but 
not quite gone Puritan philosophy that helping the lower orders of people too much was 
encouraging the degradation of all of humanity, the path had been laid out that would be 
followed into the twentieth century.  
     In this chapter, I have attempted to provide an overview of the physical, social and 
legal aspects of health, hygiene, and sanitation as they pertained to the eighteenth and 
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nineteenth centuries as well as to our understanding of those periods. The mass of 
information available concerning these topics goes considerably beyond what has been 
discussed here, but an overview such as this assists in positioning individual households 
within larger contexts. In terms of the lived experience of health, illness, cleanliness, and 
dirt, the inhabitants of these households would have moved within not only the physical 
realities that are similar for all, for example the effects of a particular disease, but also the 
evolving social expectations, individual idiosyncrasies, and household behaviors that 
make every experience different.  In the next chapter, I discuss the physical and medical 
aspects of the relationship of humans and parasites 
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CHAPTER 3 
 
Humans, cleanliness, and parasites: physical and medical matters 
 
Early modern medicine, parasites, and cleanliness 
     What might we expect a doctor in the eighteenth century to have understood about 
parasitic and other infections? How far had medical knowledge advanced by the end of 
the nineteenth century? Was cleanliness understood as part of the fight against disease? 
     It is generally known that eighteenth-century medicine was unpleasant and not 
particularly effective. In this period in New England, a number of approaches coexisted 
and were used by laymen, including botanical and folk remedies, Native American 
treatments, and prayer (Brown 1980:39). People tended to hold on to the old ways, which 
were familiar and, if not wonderfully effective, at least seemed to offer the hope of 
recovery. Peter Kalm, a Swedish naturalist visiting New England from 1748 to 1750 
collected plants and wrote about remedies (Gifford 1980:271). He described how Native 
and European treatments were combined and noted that people used older English 
herbals, such as Culpeper’s, for self-treatment (Gifford 1980:275). 
     Ministers might have been involved to provide spiritual comfort; the popular 
perception was that the services of doctors were not much more effective than home 
remedies (Brown 1980:41). Ministers and preachers, as they were familiar with events in 
the lives of their parishioners, were often cast as “de facto health monitors of 
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communities” and recorders of the many ways the colonial world offered to end a life 
(Cassedy 1980:249). Church record-keeping in New England had its precedent in Tudor 
England, where local clergymen kept vital records of events such as christenings and 
burials, as well as bills of mortality (Cassedy 1980:250). Churches in New England 
continued to do this, but were not considered “the official repository of vital events” as in 
England; that duty was given to the local town clerk (Cassedy 1980:250). The town 
clerks’ records as well as notices of mortality in colonial newspapers had little detail and 
so did not contribute significantly to community leaders’ efforts to help with community 
health problems (Cassedy 1980:251). 
     Despite handing over the responsibility for vital record-keeping to towns, some 
clergymen still kept track of how their parishioners died. The Reverend Samuel Danforth 
of Roxbury Massachusetts, in the mid-seventeenth century, listed deaths from smallpox, 
coughs, childbirth, shipwreck, suicide, and many types of accidents (Cassedy 1980:254). 
Well diggers in Woburn were buried alive and, in 1668, a miller in Dorchester fell into 
the cogs of his own water wheel (Cassedy 1980:255). In Dover, New Hampshire, in the 
mid-eighteenth century, causes of death included accidents, apoplexy, the King’s evil or 
scrofula, and worms (Cassedy 1980:256). There were 19 deaths attributed to worms for 
the period 1767 to 1776, and 4 from 1777 to 1786 (Cassedy 1980:256).  
     In Newport, Rhode Island, Ezra Styles, an educated man and the pastor of the 
Congregational Church, went beyond his parishioners and looked at death in the entire 
town, including the inns and almshouses, for the period of 1760 to 1764. He found that 
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one death in every five was an infant under one year of age, and, in maritime Newport, 
one in every twelve deaths related to the sea (Cassedy 1980:258). In the early nineteenth 
century, another preacher in southeastern Massachusetts recorded deaths from accidents, 
apoplexy, and dysentery, including a case in which a Providence Rhode Island distiller 
was steamed to death in his still (Cassedy 1980:255). 
     As noted, the populace clung to older remedies to see them through many of their 
daily ills. It must also be said that local doctors, particularly “learned physicians” did not 
take this approach and were very unwilling to stand aside and let nature work (Rothstein 
1985:27). Doctors, unable to diagnose disease except by observing symptoms, preferred 
methods of treatment that “produced gross physiological changes in the body, like the 
reduction of fever, without any real knowledge of how that change affected that patient’s 
actual illness” (Rothstein 1985:27). The development and professionalization of the 
medical profession was long and contentious. Botanical physicians, “empiricks”, and 
other less qualified practitioners vied with doctors trained in medical schools for 
everything from patients to the right to use the title doctor (Christianson 1980:53). 
Trained doctors were hampered in their attempts to exclude quacks by the fact that the 
medicines they themselves used were often poisons and, in the end, pain simply could not 
be effectively controlled beyond the use of opium or alcohol (Wigglesworth 1980:224).  
     Before the advent of anesthesia in 1846, surgery in particular was truly horrific and, in 
the early years of the colonies, it was often practiced as a part-time job undertaken with 
little training (Wigglesworth 1980:218). By the late eighteenth century, however, more 
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medical texts with instructions were being written, especially in Europe, and imported 
into the colonies for use in the new medical schools (Brock 1980:112). Conflicts, such as 
the Revolutionary War, made it necessary to train field medics and made medicine in 
New England “more remedial and practical than inquiring and imaginative” well into the 
nineteenth century (Brown 1980:47). 
     A very popular medical text in eighteenth-century New England was an English work, 
Complete Domestic Medicine by William Buchan, published in 1769. He addressed a 
wide range of illnesses and often advocated for cleanliness as part of the treatment of an 
ailing person. Tainted air and dirty streets he saw as the cause of many illnesses, 
specifically dysentery and chronic diarrhea, and Buchan even, in advance of many, 
recommended washing the hands before touching people who are sick (1769:84).  
     His attitude toward and treatment of intestinal parasites was that of a medical 
practitioner, and it is very different from that of Eliza Smith, the non-medically trained 
English author of a 1752 book of cookery and remedies called The Complete Housewife. 
Buchan’s and Smith’s books were both very popular in the colonies and might have been 
consulted by some of the households under consideration in this work. Both recognized 
that children were more likely to be made ill by internal parasites than were adults, but, 
where Buchan recommends jalap and calomel, violent and, in the case of calomel, 
mercury-based, purgatives, Smith’s recipes include herbs such as centaury and 
chamomile, as well as beech-nut oil (Smith 1752:339, Buchan 1769:301). Here we have 
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two treatments, both of which may have worked to a certain degree but by very different 
means.  
     Buchan recognized three types of worms, which seem to correspond to tapeworms, 
roundworms, and pinworms (1769:298). There is no indication that he includes 
whipworm in his list, but he may not have observed them, since the adults are smaller 
than the other worms and attach to the intestinal wall, thus avoiding expulsion by 
treatments that succeed in expelling roundworms and pinworms. Although Buchan 
understands that worms can return even after treatment, he ascribes some worm 
infections to heredity (1769:299). He bases this on the fact that he had seen “all the 
children of a family subject to worms of a particular kind” and he even goes so far as to 
blame a family’s wet nurse for somehow passing on worms (1769:299). To the modern 
reader, this appears to be the result of household differences in hygiene but Buchan, 
despite his emphasis in other areas on cleanliness, does not seem to grasp the connection. 
He does, however, when advising parents on keeping their children from getting 
intestinal parasites, recommend that they not be allowed to eat raw herbs, roots, or fruits 
(1769:302). If children are playing or adults are working in a yard contaminated with 
fecal material harboring parasite eggs, this would be excellent advice. 
     During the first portion of the nineteenth century, there was little improvement in 
overall treatments. Disease sprang from polluted water, poor sanitation with regard to 
waste disposal, poor hygiene relating to food, and the presence of insects such as flies 
everywhere and so kept many people in a near constant state of ill health (Rothstein 
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1985:55). Bloodletting was still practiced for a large variety of health issues, being 
considered a relatively clean and genteel treatment (Rothstein 1985:49). Compared to 
purgatives and emetics, it certainly was, but it was often applied without concern for the 
actual problem being treated. Rothstein quotes a doctor recalling his own childhood 
treatment in the early nineteenth century, “Old Dr. Colby was in the habit of getting his 
lancet out and laying it upon the table before even removing his hat or before ascertaining 
what the disease was he might be called to see” (1985:49). Colonial era purgatives and 
emetics, Rothstein points out, often composed of poisonous materials, were not in any 
way like our modern laxatives, having an action that was “violent and immediate” 
(1985:49). 
     An 1804 text by an Italian doctor, Valerian Brera, dealt entirely with Verminous 
Diseases, organized as a series of lectures, and was translated into English in 1816 by an 
American, J. Bartoli. In Bartoli’s English preface, he observed that recognition and 
treatment of worms had progressed, as had the medical profession as a whole, and 
commented that “having witnessed and shared the advantages you now enjoy, permit me 
to congratulate you on the improved state of medical education in New England” (Bartoli 
1816:vii).  
     In his studies on worms, Brera couples physicians with naturalists as both being 
required to “throw some light on a subject which has always been the subject of the most 
assiduous researches” (Brera 1804:112). While ideas of spontaneous generation had 
largely passed, Brera discusses the possibility, to the great annoyance of his translator, 
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who writes that he “is neither prepared nor disposed to enter at any length into the merits 
or demerits of an hypothesis, which has already occupied more time than it has rewarded 
with any advantage” (Bartoli 1816:129). There is still some confusion as well on the part 
of Brera as to the manner of infection. Brera correctly indicates that contaminated food 
and water may be to blame, but, in company with Dr. Buchan, adds that a child may 
receive “the verminous seed or germ…either from the mother while the fetus is in utero, 
or from sucking mercenary nurses, or from the saliva of the nurse by the infant” 
     In one area there had been little advancement, as Brera was still recommending 
mercury as a purgative, although he also recommended the milder nut oils, in much the 
same way that Eliza Smith had done almost a century earlier, citing, in fact, the same 
authorities for its use (1804:255).  
     By the middle of the nineteenth century, there had been progress, at least in the area of 
standardization, “as a few dozen medical schools, using a smaller number of textbooks, 
replaced thousands of preceptors, each of whom taught his own idiosyncratic practices” 
(Rothstein 1985:125). There was also a movement away, both by some physicians and 
the public, from the harsh and often harmful cathartics, purgatives, and emetics.  
     A book published in London in 1827, Modern Domestic Medicine, promised “correct 
treatment of all diseases incident to the human frame … the whole intended as a medical 
guide for the use of clergymen, heads of families, and invalids” (Graham 1827:1). Dr. 
Graham’s treatment for worms, a salty diet and a decoction of worm-seed, is much less 
harsh than earlier methods, avoiding the use of mercury and warning, in a mild way, 
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against “active purgatives” such as were to be found in “Ching’s Worm Cakes” and other 
medicines (Graham 1827:552). Wormseed was known here in New England as 
goosefoot, or Chenopodium, a vermifuge used by Native groups and colonists alike, the 
seeds of which are often found archaeologically in New England privies. 
     As the rebellion against harsh and poisonous treatments continued, the Thompsonian 
or botanical movement gained strength (Rothstein 1985:125). Because formal medical 
education in this period had little or no practical or clinical side, many doctors emerged 
from school ignorant of the actual treatment of many diseases. This led them to fall into 
the routine use of calomel, antimony, and bleeding, also known as the heroic therapies 
(Rothstein 1985:125). These doctors were on one side, and on the other were a loose 
group of different practitioners who, while opposed to these heroic treatments, had no 
real idea what might be done differently. There was one group, the root or “Indian” 
doctors, who used plants and promised “no calomel” in their advertisements (Rothstein 
1985:128). 
     Dr. Samuel Thomson, a New England native, developed a botanical treatment system, 
which he sold in New Hampshire, Massachusetts, and Maine in the early 1800s 
(Rothstein 1985:131). Others followed his lead. Medical doctors tried to discredit the 
Thomsonian system but it was only as the medical profession began to make real strides 
in usefulness that they could show themselves to be the better practitioners. 
     The period from 1850 to 1860 was a transitional one, with heroic therapies declining 
in favor of better drugs and treatments. Calomel use had declined significantly but was 
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still employed through the Civil War (Rothstein 1985:182). Pain control was better as 
opium and morphine began to be used therapeutically, although, as Rothstein notes, with 
a puzzling lack of concern for its addictive effects (1985:191). 
     Prescription and patent medicines were two paths people could take when deciding on 
treatment and their traces are archaeologically discoverable. Many eighteenth- and 
nineteenth-century privies, middens, and trash piles provide evidence in the form of 
medicine bottles. Prescription, also called ethical, medicines had the advantage that they 
were given by a trained doctor and were for specific drugs or combinations. Patent or 
proprietary medicines had advantages as well, especially in poorer areas. They were 
lower in price, generally, than ethical medicines, they had a higher alcohol content, one 
could decide on the dose at home, and they were sold with the promise of miracle cures 
(Bonasera and Raymer 2001:50). 
     Patent medicines came into New England from England in the eighteenth century, 
with an advertisement in the Boston News-Letter in 1708 for Daffy’s Elixir Salutis 
(Young 1961:7). With the Revolutionary War stopping supplies of English patent 
medicines, Americans turned to their own inventiveness and either made up their own or 
copied the English (Young 1961:14). Many people made and sold salves, tonics, and 
creams with the lure of secret lore and “thus remedies advanced by widows and maiden 
aunts, simpletons and slaves, were by some regarded with especial favor” (Young 
1961:18). Worm-destroying lozenges, pills for indigestion, and cures for mercury 
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poisoning were offered with the added attraction of sugar coatings and flavorings to 
improve the taste, something trained doctors neglected (Young 1961:34-37).  
     Assisting the sellers of these remedies was the spread of newspapers, the increase of 
literacy, the lowering of postal rates, and the move by Congress to grant patents to 
inventors (Young 1961:39-40). Because patenting meant revealing the secret of one’s 
concoction, many patented only the shape of the bottle, some of which became quite well 
known (Young 1961:40). All sort of stomach and bowel complaints existed, whether 
based on infection with parasites, poor quality food, or even the residual effects of 
treatment with harsh purgatives, and the patent medicines promised relief. Some were 
offered in good faith, others fraudulently, but nothing changed for many years until the 
Pure Food and Drug Act of 1906 (Young 1961:247). 
     Bitters were a commonly used tonic to help digestion and, in 2000, Torbenson et al. 
tested the undisturbed contents of a bottle of Lash’s Bitters, a purported laxative and 
blood purifier, that had remained sealed for ninety years (2000:58). This medicine was 
advertised as an extract of buckthorn tree bark. When the contents were analyzed, 
however, they consisted of ethanol, methanol, toxic levels of lead, small amounts of 
copper, zinc, iron, and 0% buckthorn tree bark extract (Torbenson et al. 2000:58). 
Whatever little good anyone might have gotten from this medicine, it would have been 
greatly overshadowed by the danger of lead poisoning if it were frequently used. The 
authors speculate that lead may have entered the tonic through either the manufacturing 
process, if lead pipes were used, or from the glass that contained the liquid (Torbenson et 
72 
 
al. 2000:60). However enticing the advertisements were, there could be real danger in 
these mixtures. 
 
Figure 3.1. Trade card for Lash’s Bitters.                                                                                      
Source: Turn-of-the-century bitters cards 2013.  
 
Dental Medicine and Hygiene 
     Dental medicine is an area of health and hygiene that was, for centuries, practiced as a 
sideline to surgery. Paleopathological researchers have found evidence of dental disease 
reaching back at the very least to Homo erectus, based on the skeleton of a teenager who 
seems to have died from the effects of septicemia caused by a dental abscess (Walker and 
Leakey 1993:53). Decay, enamel defects, infections, and the buildup of plaque on teeth 
are all problems that may be identified archaeologically. While, in some early 
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populations tooth decay, or caries, was limited by the lack of access to foods high in 
sugar, other forms of dental disease were common. A major type of damage was simple 
wear and tear over time. Grit in the environment or in materials used to process food 
meant that, as people aged, every-day activities wore away the tooth surface until little 
remained (Roberts and Manchester 1995:52).  
     Early evidence of efforts made by priests and doctors to treat dental problems includes 
medicinal recipes from the Ebers Papyrus, an ancient Egyptian medical text dating to 
approximately 1550 B.C., involving plasters made from honey, oil, fennel seed and 
onions for use in cases of toothache or abscess (Taylor 1922:21). In the ancient world, 
extraction was practiced and gold wire and rings have been found that served to either 
stabilize teeth in the case of injury or replace lost teeth with those of oxen (Taylor 
1922:26). The Romans used bridgework and false teeth. The poet Martial wrote an 
epigram that has a jar of tooth powder asking why a woman who has lost her teeth is 
using it on false ones (Taylor 1922:30). Toothaches could be treated and there was some 
effort at using metal for fillings, although the idea that worms in teeth were the cause of 
pain came into vogue in the Roman period and lasted a very long time.            
     In the medieval period, barbers and surgeons were incorporated into one guild in 1308 
and this was the beginning of the barber-surgeon who, as part of the business of surgery, 
engaged in dentistry (Taylor 1922:34). It was not until the sixteenth and seventeenth 
centuries that advances were made as anatomists examined and described the structures 
of teeth. In the eighteenth century, Pierre Fauchard, 1690 to 1761, earned the title “Father 
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of Modern Dentistry” by making very accurate descriptions of teeth, by using tin, lead, 
and gold to make fillings, and by discounting worms as a cause of pain in teeth (Taylor 
1922:52) He also discouraged the use of toothbrushes, then made of rough and potentially 
damaging horsehair, and advised the use of sponges instead (Taylor 1922:53). 
     Roberts and Manchester note “until the early sixteenth century cane sugar was 
generally unavailable to the majority of the population, but a study of seventeenth-
century British teeth revealed an increase in caries rate” at a time when sugar had become 
an export of the New World and consumption increased (1995:49-50). In North America, 
barber-surgeons were in New England as early as 1639 when William Dinely became 
noteworthy when he was called out to a patient and, being caught in a storm, froze to 
death before he could arrive (Taylor 1922:67). An eighteenth-century Boston-born dentist 
named John Greenwood, after serving in the Revolutionary War, became the family 
dentist to George Washington, who was buried wearing a set of false teeth made by 
Greenwood (Taylor 1922:75).  
     In the nineteenth century, dentists began publishing books and pamphlets in an effort 
to educate people about their teeth and to encourage them to see dentistry as separate 
from medicine and surgery. In 1840, the American Society of Dental Surgeons was 
formed and, shortly after, began publishing professional journals (Taylor 1922:81). Foot 
drills, better tools, and a new understanding of the relationship between microorganisms 
and dental decay made dentistry more effective than it had ever been before. It was said 
of Greene Vardimar Black, who lived from 1836 to 1916, that he found dentistry a skilled 
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trade, but left it a science involving pathology, bacteriology, and surgery (Taylor 
1922:106). Although the first dental college was founded in Baltimore in 1836, New 
England did not have one until Harvard opened its dental school in 1867. 
 
Current Knowledge of Parasitic Disease and its Application to Archaeology 
     The foregoing brief review of the historical knowledge, treatments, and mistakes 
concerning parasitic disease is useful for understanding the lived experience of people 
dealing with this type of illness. For archaeological interpretation, however, it is 
necessary to review the current state of medical knowledge about parasitic disease and 
apply it to the historical periods with which this study is concerned in order to trace the 
path of the parasites, recognized by the sufferers or not, and come to some conclusions 
about health, hygiene, and sanitation. 
     The lifecycles of parasites are well known. In Appendix B are lifecycle charts of all 
parasites discussed in this section taken from the Center for Disease Control’s excellent 
web site on all aspects of parasitic disease (CDC 2013). The requirements of a parasite 
for existence and reproduction are vital for the interpretation of its presence on an 
archaeological site. Because parasites have, in many cases, particular requirements for 
temperature, moisture, and soil conditions, it is possible to understand something about 
the environment in which specific parasites existed at the time the site was created, once 
it is determined how long the parasites were present and the degree to which they were 
able to reproduce. This is true for sites ranging from prehistoric caves in the Southwest, 
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to medieval European cesspits, to New England and New York privies from the last two 
hundred years (Osbourne 1981, Reinhard 1986, 1990, Fisher et al. 2007). 
    For New England privies dating to the eighteenth and nineteenth centuries, the most 
important parasites are the ones that are common and preserve well in the privy 
environment. The two most important are human roundworm (Ascaris lumbricoides) and 
human whipworm species (Trichuris trichiura). The eggs or ova, which are the part 
found archaeologically, are diagnostic and identified relatively easily. Other parasites 
may also be found, including tapeworm species (Taenia sp.), hookworm species 
(Ancylostoma duodenale, Necator americanus, and Hymenolepsis species) and even, in 
one New York privy, a thorny-headed worm (Macracanthorhynchus hirudinaceus) found 
archaeologically for the first time (Fisher et al. 2007:189) (Table 3.1).                  
 
Table 3.1: Some human intestinal parasites that excrete eggs in feces 
Species Common Name Pathological 
Nematodes Common Name Harmful to humans? 
Ascaris lumbricoides Large roundworm If heavy infection 
Ankylostoma duodenale Hookworm (Old World) Yes 
Enterobium vermicularis Pinworm No 
Necator americanis Hookworm (New World) Yes 
Trichuris trichiura Whipworm If heavy infection 
   
Trematodes   
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Chlonorichis sinensis Liver fluke Yes 
Fasciola hepatica Liver fluke Yes 
Schistosoma haematobium Bilharzia Yes 
Schistosoma japonica Bilharzia Yes 
Schistosoma mansoni Bilharzia Yes 
Paragonimus westermani Lung fluke Yes 
Cestodes   
Diphylobothrium latum Fish tape worm Yes 
Hymenoplepsis nana Beetle tape worm No 
Taenia saginata Beef tape worm Yes 
Taenia solium Pork tape worm Yes 
   
Source: Waldron. 2009:112.    
It is worth noting that, in the moist, acidic soils of New England, the eggs of pinworms, 
an exclusively human parasite, very rarely survive in any recognizable form, although 
Reinhard was able to identify pinworm in the large-scale Albany, New York analysis 
(Fisher et al. 2007:187). By contrast, in the arid environment of the American Southwest, 
pinworm eggs and even adults may be found in coprolites, which are preserved individual 
feces (Reinhard 1990:146). Despite this lack of evidence in New England, it is possible to 
state that the people of eighteenth- and nineteenth-century Boston, Newport, and 
Portsmouth were almost certainly infected by pinworm (Figure 3.2). The parasite infects 
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humans worldwide today as in the past, with children being the most susceptible (Bogitsh 
and Cheng 1998:374).  
 
 
Figure 3.2. Left is an adult male pinworm and right is pinworm eggs.                                     
Source:  CDC 2013.  
 
     Fortunately, pinworm is very unlikely to become a health burden even to small 
children as it has evolved to live in humans at a level that is relatively unobtrusive (see 
Table 3.1 for pathogenicity of different parasites). The main symptom is itching that 
occurs when the gravid female emerges at night to lay eggs in the perianal folds (Bogitsh 
and Cheng 1998:376).  It is, however, easily communicated to others in a variety of ways, 
including eggs on unwashed hands, accidental ingestion and, alarmingly, by inhalation of 
airborne eggs (Bogitsh and Cheng 1998:377). Since it is a parasite that thrives in crowded 
and unsanitary areas, pinworm must have been prevalent among earlier groups, 
particularly in urban areas. 
     Human roundworm, Ascaris lumbricoides, otherwise known as giant maw worm, is 
also a parasite of worldwide distribution, today and in the past, but the ova are far more 
likely to survive in the privy environment than the pinworm (Figure 3.3). An exterior 
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proteinaceous layer in addition to an internal lipid layer surround the internal material of 
the egg and allow better preservation of the ova’s external and internal structures 
(Bogitsh and Cheng 1998:326).  
 
Figure 3.3. Left and Right are roundworm eggs, and the center is a female adult worm. 
Source: CDC 2013 
 
The adult worm may live up to two years in a human and the female has the potential to 
produce as many as 200,000 eggs per day (Fisher et al. 2007:187). The ova are excreted 
out of the body with the feces and embryonate in the soil for several days (CDC 2013). 
The soil in which the eggs develop must have certain qualities or the eggs will not 
survive. The soil must be at least somewhat moist and the temperature no lower than 
15.5C and no higher than 38C but, these requirements being met, the eggs can survive in 
the soil for years, although just how many years is unclear (Bogitsh and Cheng 
1998:367). Estimates range from two to 14 years (Fisher et al. 2007; Bogitsh and Cheng 
1998). Roberts and Janovy note that the longevity of Ascaris sp. eggs are part of the 
reason for the success of roundworms, citing one study that indicated that between 30% 
and 53% of eggs kept in soil for ten years were still infective (2005:433).  
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     Human infection or reinfection occurs from the ingestion of infective eggs through 
dirt on hands or consuming contaminated food or water (Fisher et al. 2007:187). Once 
back in the human body, the eggs hatch and the larvae move into the lung, where they 
remain until mature, at which point they migrate up into the throat and are then 
swallowed into the stomach (Fisher et al. 2007:187). In the intestines, the worms grow 
until the females can produce eggs and the cycle repeats. 
     These roundworms can be dangerous, especially to children, the elderly, and the ill, if 
they are present in high levels, even to the point of causing malnutrition or an intestinal 
blockage, but their tendency to move within the body can also have severe consequences. 
Moving out of the lungs can cause pneumonia, migration into the throat can cause 
suffocation, and entering the appendix or other areas can cause peritonitis (Roberts and 
Janovy 2005:435). They are relatively large worms, ranging from 15 to 35 centimeters in 
length as adults, are free living within the host, and were very likely noticed by past 
groups (Ash and Orihel 1990:134). 
     The other common parasite, again still occurring in the world today, is the whipworm, 
Trichuris trichiura, whose life cycle is very similar in some ways to roundworm, in that 
the eggs are excreted, although the female can only produce 10,000 per day, and they 
must spend time embryonating in relatively warm, moist, shaded soil before being 
ingested. (Figure 3.4) 
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Figure 3.4. Left and right are whipworm eggs and the center is an adult female. 
Source: CDC 2013 
 
     Inside the human body, however, they do not wander as roundworms do, but hatch in 
the intestine and latch onto the intestinal wall (Ash and Orihel 1990:138). They are 
smaller, ranging from 30 to 50 millimeters long, and not free living within the body and 
so perhaps were not as visible to past groups (CDC 2013). Their effect on humans is 
similar to that of roundworms in the sense that adults may not even know that they are 
infected, while children may have pain and even stunted growth if heavily infected 
(Fisher et al. 2007:188). In very severe infections, dysentery, anemia, and rectal prolapse 
may occur (Roberts and Janovy 2005:399).  
     Tapeworms can be the stuff of nightmares and, for much of human history, they were 
also very puzzling. Even their essential nature—one large creature or many small ones— 
was debated and discussed by doctors from antiquity on.  
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 Figure 3.5. Creative illustration of a tapeworm                                                              
Source: Andry, 1718 (Foster 1965:10). 
 
Figure 3.5 shows an illustration from Nicholas Andry, 1718, in which a tapeworm, 
identified by Foster as the fish tapeworm, Diphyllobothrium latum, is shown as a 
combination of several other animals in appearance. This is highly fanciful, as may be 
seen by comparing it to the picture of a fish tapeworm from the CDC web site. (Figure 
3.6)  
 
Figure 3.6. Modern photograph of a fish tapeworm, Diphyllobothrium latum.                              
Source: CDC 2013 
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     The lifecycle of this tapeworm, a food-borne parasite, is more complex than the others 
in this review and is the only one that requires a period of time, approximately 8 to 12 
days, in water before it can continue to develop into an embryo (Bogitsh and Cheng 
1989:275). (see also Appendix B). After this point, it is a ciliated embryo and is known as 
a coracidium. At this stage, the coracidium must be eaten by a specific type of copepod, a 
small crustacean, or it cannot survive (Bogitsh and Cheng 1989:277). After development 
in the copepod for two to three weeks, one or two of the ingested coricidia become 
procercoid larvae. These copepods are food for freshwater fish and thus the procercoid 
larvae are able to move into the muscles of the fish and, in one to four weeks, develop 
into plerocercoid larvae, complete with a scolex to allow it to latch onto a host and feed 
(Bogitsh and Cheng 1989:277). Once inside the final host, which may include humans, 
the adult latches onto the small intestine and matures, at which point eggs are released 
back into the environment to begin the cycle again. 
    A human might end up with a fish tapeworm from ingesting infected fish that had not 
been properly stored or prepared. Undercooking, as well as smoking and other methods 
of preservation common in the past, might not be sufficient to kill the infective 
plerocercoids (Bogitsh and Cheng 1989:277). Freshwater fish such as pike, salmon, and 
trout, certainly eaten in all periods in New England, can be intermediate hosts from which 
humans receive the infection (Bogitsh and Cheng 1989:277). Symptoms may be vague 
but, because this tapeworm may become as long as 30 feet, abdominal discomfort and 
pain, weight loss, and pernicious anemia are reported in modern cases, which occur in 
many areas of the world, including the northern U.S. and Canada (Bogitsh and Cheng 
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1989:277). Archaeologically, the presence of bones in a privy from certain varieties of 
fish would be a clue to be alert for the presence of the eggs in fecal material. 
     Beef and pork tapeworms are two other important food-borne parasites, which may 
also leave their traces in the archaeological record. In most cases, humans are infected 
with the adult tapeworm, for which we are the only final hosts (CDC 2013). Humans pass 
eggs with fecal material into the environment, in which the eggs can survive for months. 
Cattle and pigs eat vegetation contaminated with beef tapeworm, Taenia saginata, and 
pork tapeworm, Taenia solium, respectively, after which the eggs hatch and the larvae 
migrate into the muscle tissue where they encyst themselves (CDC 2013). They can 
survive this way for several years in the animal. 
     Once a human eats infected meat that has not been cooked sufficiently to kill the 
encysted larvae, the larvae develop in the intestine into the adult tapeworm, which may 
remain in the unfortunate person for years (CDC 2013). These adults begin the cycle 
again by shedding eggs packed within small packets, up to six a day, that look like squash 
seeds, called proglottids, which so confused doctors for so many centuries.  
 
“Taenia saginata adults usually have 1,000 to 2,000 proglottids, while Taenia 
solium adults have an average of 1,000 proglottids. The eggs contained in the 
gravid proglottids are released after the proglottids are passed with the feces. T. 
saginata may produce up to 100,000 and T. solium may produce 50,000 eggs per 
proglottids, respectively”  
(CDC 2013).  
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     There is, for the pork tapeworm, one other avenue into the human being, although it is 
a dead end, sometimes for both tapeworm and human. In Figure 3.7, a pork tapeworm 
egg is shown, along with two brain scans. These are scans of individuals who have 
contracted cysticercosis by ingesting the eggs, rather than as above the encysted larvae, 
of the pork tapeworm, T. solium. If a human ingests infective pork tapeworm eggs, also 
called proglottids, these eggs may be shed in that person’s feces and, in the absence of 
good hygiene and sanitation can cause cysticercosis in the person or in others.  
     Cysticercosis occurs when the larvae that hatch from the ingested eggs end up 
encysting in muscle tissue or, more seriously, in the brain, causing seizures. This 
condition can cause neurological problems and death and is most common in poorer 
countries with bad sanitation and free-ranging pigs (Roberts and Janovy 2005:347).  
 
 
Figure 3.7. In the center is an egg of the pork tapeworm, Taenia solium. To the left and 
right are the brains of humans who have contracted neurocysticercosis from eating 
infected pork.                                                                                                                           
Source: CDC 2013 
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     Rat and dwarf tapeworms, Hymenoplepsis diminuta and Hymenoplepsis nana, are two 
more species that will be briefly considered here. They have the potential to appear 
among humans when stored grain, insect infestation, and rodent activity occur together, 
something that has happened many times in human history. Humans pass eggs in feces 
and are ingested by the insect host, commonly a grain beetle, such as Tribolium sp., after 
which the rodent and human hosts may be infected by ingesting the beetle (CDC 2013). 
H. nana is common worldwide, while H. diminuta is less so. 
     Another aspect of archaeological parasite assessment is to be aware of issues with 
animal parasite eggs. (Table 5.12) For both of the primary parasites, roundworm and 
whipworm, Ascaris sp. and Trichuris sp., there are human and animal versions that look 
very similar.  
 
Table 3.2: Measurements of ova from animal parasite species         
Species Common Name Infects Measurements 
Ascaris 
lumbricoides 
Roundworm Humans 50-60 x 30-40 
micrometers 
Trichuris trichiura Whipworm Humans 50-55 x 22-24 
micrometers 
Ascaris suum Roundworm Pigs 60 x 45 micrometers 
Trichuris vulpis Whipworm Canids 75 x 40 micrometers 
Trichuris suis Whipworm Pigs 60 x 25 micrometers 
Source: University of Pennsylvania Veterinary Parasitology; CDC 2013 
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     The main difference is size, with the eggs of animal parasites generally being larger, 
although there is enough overlap that context must be carefully considered before making 
any determination (CDC 2013). In features securely identified as privies, the assumption 
can be made that if parasite ova are found, they are human, although the range of garbage 
and offal begin thrown into the privy should be considered.  
.    There are a few lesser known parasites that can find their way into humans and that 
have been found archaeologically. Reinhard noted the first archaeological appearance of 
Macracanthyrhynchus hirudinecus, or thorny headed worm, in a privy from nineteenth-
century Albany, New York (Fisher et al. 2007). The cysts caused by Eccinococcus 
granulosus, or dog tapeworm were found calcified among the bones of an elderly woman 
in medieval cemetery in Iceland (Kristjansdottir and Collins 2010), and the first 
archaeological discovery of Dicrocoelium dendriticum, or liver fluke, was found in the 
seventeenth-century privy at Ferryland in Newfoundland, Canada (Horne and Tuck 
1996).  
Privy construction and depositional contexts 
     When a privy is mentioned, the picture that generally comes to mind is of the structure 
that sat above ground. That part, however, rarely survives, and is not always detectable 
archaeologically (Stottman 2000: 39). The feature the archaeologist is usually studying is 
the material within, although the specifics of the structure and of the privy vault, when 
known, may be instructive as well.  
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     McCarthy and Ward (2000; after LeeDecker 1991) identify “six behaviors, or 
processes, that result in accumulation of feature fills” which are direct human waste 
deposition, loss of items, placing of items for percolation fill, accumulation of household 
debris over a long period, accumulation of household debris quickly, as in abandonment, 
and, finally, the secondary deposition of household debris that been in a yard or other 
storage area for a period of time (2000:113). These processes cover use and 
abandonment, with maintenance, in the form of cleaning, playing a disruptive role from 
an archaeological perspective. The patterns of debris within the privy, cross-mending 
opportunities, and sherd size all contribute to the assessment of where the materials 
originated as well as when and how they were deposited in the feature. 
     In Wheeler’s discussion of these formation processes, she advocates excavation by 
natural levels, rather than arbitrary, and the use of the Harris Matrix for the identification 
and organization of deposits (2000:3). Once the artifacts are in the lab, “we can best learn 
how deposits are related to one another by crossmending glass and ceramic vessels” with 
the addition of determining whether it is the larger or only the smaller sherds that 
crossmend, since “smaller artifacts can be moved through the natural processes of 
gravity, sinking, and bioturbation” (Wheeler 2000:4). Natural formation processes also 
include movement of objects by insect and animal activity. 
     This determination has the added utility that it can help understand whether the privy 
contents were in a more liquid or more solid state during the time of the privy’s use. If 
the privy was very permeable and “deposits were essentially solid waste, we should find 
89 
 
that artifacts will cluster and remain as discarded (Wheeler 2000:8). If, however, the 
privy was tightly made and the matrix was closer to liquid, heavier items would sink and 
be found at the lowest levels of the privy, and lighter items or those with a larger surface 
area might remain toward the top (Wheeler 2000:8). During use, deposits consisting of 
sand, lime, or coal ash might be found, the result of attempts to deodorize the privy 
(2000:8). 
     Maintenance, or the cleaning of the privy, would have the effect of depleting deposits 
and was, in many nineteenth-century cities and towns, a required process. Wheeler notes 
that although ordinances existed in many new England towns, including Boston, Lowell, 
and Portsmouth,  stating when privies should be cleaned, there is less evidence of how it 
was expected to be accomplished (2000:9). In general, the rules required a privy to be 
emptied when the contents were within 1 to 2 feet of the ground surface, but there seems 
to have been no indication of any requirement as to how this was done or how much had 
to be removed at any one time (Wheeler 2000:9). Nightmen, discussed above, were 
certainly part of this process, with mechanical pumping becoming an option after the 
middle of the nineteenth century (Wheeler 2000:9; Geismar 1993). An issue Wheeler 
notes with excavating cleaned privies by stratigraphic levels is that sometimes the layer 
of nightsoil left along the sides of the privy by cleaning episodes slumps off into the 
excavation, complicating the profile (2000:15). 
     Abandonment concerns the end of use of a site or feature although, on urban sites, this 
can pose a challenge since there may be more or less continuous occupation and use by 
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one household alternating with the throwing into the privy of that household’s refuse by 
the next household on the site (Wheeler 2000:11). This change of occupation may be the 
explanation for large amounts of items sometimes found in one stratum of a privy. 
Another aspect of abandonment is the use of what Wheeler calls “an opportunistic 
midden,” which is “a pit or trench dug for one purpose and used secondarily for the 
disposal of trash” (2000:11). It is important, she notes, to understand what a hole or 
trench was originally intended to be before it became a “garbage-filled pit” (2000:11).  
    Abandoned privies are often filled as well with the debris from the old “house”, the 
former above-ground portion of the privy, as well as refuse and then capped (Wheeler 
2000:12). In Portsmouth, privies were capped with coal ash, a material that would have 
been abundant and handy in every city and town in the nineteenth century, as well as 
clay, leading Wheeler to comment “a typical profile emerges, with the collapse of the 
privy shed into the vault, a thick cap of clay or ash, and the filling with ‘clean’ layers of 
soil” (2000:12). 
     Most people seem to have thought, understandably, that once something was in a 
privy, it would never come out again. As a result, many odd things have been found, 
either lost or placed in a privy. While it is the more labor-intensive piece by piece 
analysis of seeds, bones, and ceramics that tell the main story of a feature, the occasional 
startling find can add to the understanding of a site. Some examples of these types of 
finds include Crist’s discovery of neonatal infant bones in a nineteenth-century Five 
Points, New York brothel privy, a monkey skeleton that turned up in another privy of the 
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same period in the same area, and the pile of ledger books in the eighteenth-century privy 
of Martin Howard, a loyalist in Newport, Rhode Island (Crabtree and Milne 1997:3, 
Garman 2000, Crist 2005). A fetal pig in the seventeenth-century Nanny Naylor privy 
was an interesting find as were the perfume bottles and glass syringes in the 27/29 
Endicott Street privy (see Chapters 5 and 7).  
     What is missing may also be of interest. Mrozowski, working with the pollen analysis 
of the Tate privy in Newport, Rhode Island (see Chapter 5), proposes that the amount of 
specific types of arboreal pollen found suggest that the Tate privy did not have an 
adequate structure above it (Reinhard et al. 1986:34). While it is difficult to accept an 
open air privy pit would be used in the center of an active eighteenth century town, a 
ramshackle structure that does not block the ingress of tree pollen would be quite 
possible, given the Tates’ financial status and yard use patterns (Mrozowski 2006). 
Another possibility is that the feature was not a formal privy but rather a midden into 
which the contents of chamber pots were deposited. Mrozowski bases this possibility on 
the fact that the fecal deposits were found to be very diffuse (1986:34). The presence of 
arboreal pollen could also indicate that, despite Newport’s urban nature, trees were still 
an integral part of the landscape. Care must be taken, however, not to make too much of 
absence, since, at Schiffer notes “invalid arguments from negative evidence, generated by 
the vagaries of intrasite sampling, permeate the archaeological literature in a multitude of 
subtle forms” (1987:357). 
92 
 
     Reinhard also discusses depositional factors affecting privies, although more broadly, 
identifying cultural and biological aspects in deposition. Cultural aspects are “the number 
of people using each privy, the socioeconomic status of the group, the age-sex 
composition of the group using the privy, and the idiosyncratic household behavior that 
increases or decreases exposure to infective parasites” (Reinhard 1994:66). Biological 
factors involve the reproductive capacities of the particular parasites and the level of 
infection within a household. Reinhard also discusses post-depositional biological factors 
such as the rate of decomposition of the remains, in essence, the taphonomy of the site. 
Post-depositional cultural factors include the use of privies for trash and the frequency 
and thoroughness of cleanings (1994:66).  
     Depositional analysis is significant in the consideration of social and legal adherence 
on the part of privy owners. The contents of a privy, in addition to its structure and 
location, provide data that may be used in conjunction with documentary evidence, such 
as city ordinances, to determine if the owners were conforming to local laws (Stottman 
2000:53). Wheeler gives an example of the way in which depositional analysis is used in 
such questions for a privy in Portsmouth, New Hampshire. City ordinances from the 
nineteenth century indicate that only human waste was to be deposited in privies— not 
household debris (2000:8). Finding glass, ceramics, and faunal remains in the privy, 
Wheeler asks “Can we define these as ‘emblems’ of open rebellion against city strictures, 
or is there a more mundane principle of least effect in operation?” (2000:9). These out of 
place objects might indeed be a part of that most human of activities, taking the easiest 
path, what Wheeler calls “the principle of least effect” (2000:9). She also cites 
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nineteenth-century ordinances for New England cities Boston, Lowell, and Portsmouth 
that address the privy conditions under which cleaning is required (2000:9).  
Urban areas 
     Boston in the early nineteenth century was a densely-settled urban area. The city had a 
large population living in close proximity to each other and having many of the same 
problems that have long plagued city dwellers in such situations. Increased risk of fire, 
crime, and disease are all recorded from both the Old and New Worlds from the time 
humans became settled (Bridenbaugh 1938). Problems, including removing waste, 
supplying clean water, and dealing with drainage, increased very quickly in the 
eighteenth century and became acute in the nineteenth. It is also possible to see the 
development and management of these same problems on other archaeological sites, such 
as Ilôt Hunt in Quebec City and a group of sites in Albany New York (Bain 2001; Fisher 
et al. 2007). 
     In the aftermath of yellow fever epidemics in the late eighteenth century, Boston 
petitioned the General Court to authorize a Board of Health, which it did in February of 
1799 (Blake 1959:167). One man would be elected from each of the twelve wards in the 
city to “investigate, with a search warrant if necessary, all nuisances and other conditions 
injurious to health,” which included “stagnant water, drains, sewers, slaughterhouses, tan 
yards, fish houses, docks, necessaries, and putrid animal or vegetable substances” (Blake 
1959:167). This is a daunting list but the Board responded by March of 1799 with 
regulations prohibiting the sale of putrid food, storing untanned hides, and throwing 
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refuse into the streets, docks, and the Mill Pond (Blake 1959:168). Also, privy 
regulations were tightened and “any privy vault would be considered a nuisance if its 
contents were within eighteen inches of the surface of the earth, and after May 1 no one 
could legally open a vault without a written permission” (Blake 1959:168). At the same 
time, the Board recognized that it needed the public’s help and asked people to put lime 
into privy vaults occasionally, to avoid buying bad meat, and to avoid getting too close to 
the deceased at funerals (Blake 1959:169).  
     Rapid population growth in the nineteenth century was a challenge for North 
American cities and led to implementation of many sanitation reforms and improvements. 
Improvements put into place in the early years of the nineteenth century, however, were 
soon overwhelmed by the continuing influx of people into the crowded confines of urban 
areas and despite the tireless work by the Board of Health, the benefits of improved 
sanitation and health did not extend to everyone. 
     Shattuck gives the average age at death in 1840 for men in various professions in 
Boston, providing a glimpse at the differences money and education could make between 
those on the south slope of Beacon Hill and those on the north. While physicians, 
clergymen, and lawyers died at an average age of 55 years old, the mariners, laborers, 
and fishermen who lived at 44 Joy Street might only expect to live to an average age of 
between 41 and 43 years old (1850:87). Farmers had the highest life expectancy, with an 
average age at death of almost 65 years, while the average for mechanics and printers was 
below 40 years old. 
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     Other North American cities were in a similar situation. Quebec City experienced 
population growth and the subsequent health and sanitation problems throughout the 
nineteenth century. In the early years of the century, open sewers and drains existed and 
cholera epidemics were common. For the period of 1832 to 1847, little had been done to 
increase sanitation in the city, despite repeated epidemics, and, as one of the reasons for 
this, Bain cites the financial and political indifference of local politicians (2001:17). As 
had occurred in Boston, the epidemics provoked only a few lasting changes until the 
middle of the nineteenth century (Bain 2001:17). Quebec City had attempted to regulate 
privy construction as early a 1673, but Bain notes, “over two hundred years later it 
appears people were still generally ignoring such by-laws, which still were not enforced” 
(2007:13).  
     Albany is one of the oldest continuously occupied cities in the United States (Fisher et 
al. 2007:175). The city’s population of 3,500 people in 1790 had grown to 50,000 by 
1850, and development and building had kept pace as Albany increased in importance 
(Fisher et al. 2007:175). As a spur to population growth, the Erie and Champlain canals 
“entered the Hudson River in north Albany, establishing the city as a crucial link between 
the eastern seaboard and the interior during the 19th century” (Fisher et al. 2007:175). A 
system to remove waste was implemented by 1850 but it is difficult to determine just 
when existing privies were replaced by or connected to this sewerage arrangement, since 
advertisements for privy cleaning are found as late as the 1870s (Fisher et al. 2007:177). 
It is possible that, by then, these cleaning services were used to remove refuse from the 
privies before they were connected to the new system. Throwing trash into privies was 
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prohibited in 1872 but “probably continued in practice” (Fisher et al. 2007:177). Albany 
also struggled, as Boston and Quebec City did, with supplying fresh water to the city. 
Reservoirs and log, later cast iron, pipes brought fresh water into the city and drains, first 
ditches, then covered culverts, then a full system of pipes, took away excess water.  
     In these last two chapters, I have discussed both the social and scientific perspectives 
on health, hygiene, and sanitation in the past. Both of these approaches are needed to 
engage with the archaeological and documentary material. What people understood to be 
the causes of health and sanitation problems and believed could improve the situation 
made a considerable difference in how they fought disease, treated the ill and poor, and 
protected themselves from harm. It is also important to consider modern medical and 
archaeological knowledge in order to interpret the evidence we find accurately. In the 
next chapter, I review the beginnings, development, and current state of environmental 
archaeology with attention to the relevant literature in the field.  
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 CHAPTER 4 
 
Environmental Archaeology Past and Present 
 
      Since it is with environmental evidence that this work is largely concerned, it may be 
helpful to address the development and current practice of environmental archaeology 
from the early efforts in the nineteenth century to the biological analyses of today. 
Environmental archaeology is a subdiscipline of archaeology that investigates human 
populations, their behavior, and the environments they inhabit. As humans change their 
environment, they are, in turn, changed by it and so leave traces that may be perceived 
archaeologically. Mandryk points out that researchers cannot treat the environment as 
simply a stage or backdrop in front of which people move and events occur but must 
incorporate it into their interpretations (2003:1). Archaeologists may look at 
environmental relationships at one site, a group of sites, or an entire region but, as Reitz 
et al. note, “at its best environmental archaeology interprets human behavior set in an 
environmental framework that includes broad social, spatial, temporal, physical, and 
biotic parameters” (Reitz et al. 2008:3).  
     In this spirit, Crosby, in his 1986 book Ecological Imperialism, examined biological 
rather than military conquest. This aspect of human behavior, the bringing of European 
plants and animals as well as people, into new areas, has clear implications for the study 
of environmental archaeology. While Crosby does not address archaeological evidence, 
his account of the invasion of the New World by successful Old World plants and 
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animals is part of the larger canvas of environmental history. He was among the first to 
describe in detail how European movements in the last five hundred years have affected 
the biota of the colonized lands. The evidence of these imported organisms can still be 
found on archaeological sites in Greenland, New England, Canada, and many other 
places. 
     Redman used case studies to reflect what he felt were the four major domains of 
environmental history: habitat transformations and animal extinctions; agricultural 
practices; urban growth; and the forces that accompany complex society (1999:11). He 
looks to the environmental past to understand the future by studying the interactions 
among plant and animal communities, climate, human systems, and the built 
environment. While Redman used a variety of archaeological sites as examples of 
environmental change, his approach is anthropological in nature and does not directly 
address environmental archaeology. Dincauze, in her comprehensive work, does address 
environmental archaeology directly and discusses the importance of multi-disciplinary 
efforts and questions of scale. She cautions that, despite the fact that understanding 
human society means understanding physical and biological contexts, for archaeology, 
“the human thinkers and actors retain primacy of place” (2000:19). This is especially 
pertinent for archaeological studies of more recent sites, such as those that concern 
historical archaeologists. 
      Deagan expresses the connection between historical and environmental archaeology 
well when she notes that, although they “share a common bond with anthropology, they 
originated as distinct fields with close ties respectively to biology and history. Their 
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trajectories only connected as practitioners in both fields discovered their common 
questions and mutual interdisciplinary needs” (2008:21). Kenward includes not only 
biology, history, archaeology, and anthropology within environmental archaeology but 
adds geography, climatology, and politics (2009:5). He also would like to see 
environmental archaeology incorporated more readily into mainstream archaeology, and 
not relegated to the periphery, a sentiment that many environmental archaeologists would 
echo (Kenward 2009:5). Sobolik has called it “the inferiority complex” and states that 
archaeologists working with biological materials need to be involved from the beginning 
of excavations and must treat their data as a significant contribution to the interpretation 
of a site if they wish others to regard it as important (2003:7).  
     In archaeology in the Americas, there was some initial difference between historical 
and environmental archaeologists in terms of the time periods studied and the way 
research questions were approached. Deagan notes that most environmental 
archaeologists were “concerned with understanding the articulations between pre-
Columbian environments and cultures through the analyses of the plant and animal 
resources available to individual groups” in contrast to Americanist historical 
archaeologists, who were studying post-Columbian groups and experiences (2008:23). 
Basic concepts in one area were considered very differently if at all in the other. This 
mirrors to some degree the issues between prehistoric archaeologists and historical 
archaeologists, particularly in North America (Deagan 1988:9-10). Prior to the 
establishment of historical archaeology as a field with its own journal, graduate 
programs, and publications, many archaeologists studying historical sites were trained in 
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prehistoric archaeological methods but found that “the special domain of historical 
archaeology in the Americas...that of the post-1500 world system, requires additional and 
sometimes different ways of organizing research and interpreting the results” (Deagan 
1988:10). 
    That there is data to be retrieved from the minute particles in archaeological soils has, 
with a few exceptions, only gained prominence within the last thirty or so years (Pearsall 
2000:4). In the early years of archaeology, few thought that laboriously extracting seeds, 
pollen grains, parasite eggs, and insect parts from soils was a worthwhile endeavor, 
particularly in historical archaeology, where so much was already known from other 
sources. This is no longer the case and as part of the routine work on many, if not most, 
historical archaeological sites, botanical, parasitological, palynological, and 
entomological analyses are performed and integrated into the overall picture of the site 
(Deagan 2008:21).   
     There are four subfields in environmental archaeology that Rietz et al. identify, 
including earth sciences, archaeobotany, zooarchaeology, and bioarchaeology (2008:5). 
Under these broad headings are grouped geoarchaeology, archaeometry, 
paleoethnobotany, palynology, faunal analysis, archaeoentomology, and 
archaeoparasitology. All of these subdisciplines developed at different rates, depending 
on the theoretical climate, the needs of archaeologists, and area of the world in which 
they were being used.  
     A great step forward, not only for environmental archaeology but for archaeology as a 
whole, was the development of radiocarbon dating after the Second World War. Libby 
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and his team changed archaeology forever and, with the addition of accelerator mass 
spectrometry in the 1970s, dating a site or feature with a seed or fragment of bone 
became possible (University of Oxford Radiocarbon Web-Info).  
    Today, there are new developments in archaeological science and environmental 
archaeology. Since 1996, Environmental Archaeology: Journal of Paleoecology has been 
published by the Association for Environmental Archaeology, based in the United 
Kingdom, superseding the earlier publication Circaea.  
     Stable isotope analysis, previously undertaken to assess ancient human and animal 
diets and migrations by testing bone chemistry, has been introduced by Gary King into 
archaeoentomological studies (2012:511). Stable isotopes of carbon and nitrogen have 
been used to determine where an animal population originated “on the premise that 
stable-isotope ratios in foodwebs differ regionally providing naturally occurring 
signatures in organisms” (King 2012:511). This has allowed King to use isotope ratios in 
the chitin of beetles to address paleoeconomic questions. On two Neolithic sites in 
Germany, he was able to show that different isotope values in granary weevil specimens 
from the two sites were a result of the importation of grain from elsewhere, although he 
could not determine the exact place of origin (2012:517). King states that, while he 
considers this to be a promising tool for assessing local versus non-local origins, the 
process is still in its infancy (2012:518). 
     DNA analysis has added important information to every area of environmental 
archaeology, allowing identification of parasites and insects that cannot be seen 
microscopically and detecting plant and animal residues on tool edges and in cooking 
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vessels (Brown et al. 1999:89). This new technique, in addition to the tried and true 
methods of identification and interpretation, has provided researchers with accurate 
information that provides answers to questions previously thought impossible of solution. 
DNA analysis can confirm or destroy the identification of a body; detect the presence of 
parasites that cannot be perceived microscopically; and trace the human lineage back 
hundreds of thousands of years. 
 
 
Paleoethnobotany 
     For paleoethnobotany, Pearsall identifies an American and a European tradition in the 
field, with the European tradition being the older (2000:4). This is echoed by others in the 
different specialties encompassed by environmental archaeology which, in addition to 
paleoethnobotany, include geoarchaeology, zooarchaeology, and bioarchaeology, with 
Patty Jo Watson arguing that “the study of past environments has only developed in the 
Americas since the Second World War” (quoted in Evans and O’Connor 1999:4). She 
notes some nineteenth-century exceptions, however, including the exploration of shell 
mounds and Native American sites.  
     In Europe, botanical material from Egyptian tombs and Neolithic lake villages in 
Switzerland were studied in the nineteenth century, with pollen and phytoliths becoming 
important in the early twentieth century (Pearsall 2000:4). Pearsall points out that, while 
pollen analysis was quickly seen to be useful, phytolith studies, such as those by 
Netolitzky in 1900 and 1914, were ignored (2000:4). In New World paleoethnobotany, a 
103 
 
Peruvian mummy examined in 1876 by Saffray marks a starting point for the discipline. 
There were other researchers, generally Latin American and European scholars, studying 
Peruvian plant materials in the 1800s and the Columbian Exhibition of 1893, which 
showcased Native American artifacts and plants, caused some increase in interest among 
scholars in museums and universities (Sobolik 2003:12). Still, Pearsall indicates that 
“American archaeologists and botanists did not show much interest in archaeological 
plant remains until after 1930” when archaeologists were invited “to send botanical 
material for identification to the Museum of Anthropology of the University of 
Michigan” and this helped “spark interest in the field” (Pearsall 2000:5). Melvin Gilmore 
and Volney Jones were the ones making identifications at the museum and it was their 
pioneering work in U.S. rock shelter sites and the subsequent detailed reports that showed 
other archaeologists how plant remains could be used for interpretation (2000:5). 
          In the 1950s, European paleoethnobotany began to include the Near East as 
researchers started working on materials recovered in Iraq (Pearsall 2000:4). 
Domestication of food crops in the Middle East was a topic of interest to archaeologists 
and could be approached through the study of seeds and pollen. In addition, New World 
crops were being studied more and more. Once flotation as a method of recovering seeds 
and plant parts was described in 1968, archaeologists began looking for them on many 
different types of sites and a more systematic use of plant materials became routine 
(Pearsall 2000:6). Other elements entered into the change as well. 
     Pearsall identifies an increase, from the 1970s through 1990s, in studies involving Old 
World paleoethnobotany and an even greater increase on New World sites.  The 
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relatively rapid progression from the periphery of archaeology to the center was related in 
part to development of the flotation technique for recovering macroremains, to a greater 
application of pollen analysis in archaeology, and to the ‘discovery’ of phytoliths by 
paleoethnobotanists (Pearsall 2000:4).  
     In paleoethnobotany, researchers are employing new techniques and reworking old 
ones for new situations. Examples of this include starch analysis that can provide “new 
insights into the antiquity of plant use, crop regimes, vegetation histories and tool use 
related to plant processing” (Allen and Ussher 2013:2799). Pollen analysis is used on a 
wide scale. In New England, pollen has been analyzed on many sites, including the late 
seventeenth-century Nanny Naylor site, the Wilkinson Backlot site, and the Paul Revere 
Backlot site in Boston, Massachusetts, as well as at Boott Mills in Lowell, Massachusetts 
(Elia 1983, Beaudry 1984c, Kelso 1993, Dudek et al. 1998). 
     In some cases researchers have extracted pollen from well-preserved clothing. 
Enevold studied the pollen taken from clothing found in an Iron Age grave in Denmark, 
allowing an assessment of the activity of the person who had worn the clothing. While 
sediments surrounding the grave showed pollen from local vegetation, large amounts of 
crop pollen was found in the clothing, indicating that the individual in the grave had 
engaged in agricultural work (2013:1838). Taphonomic investigations of pollen and 
phytoliths are coming into prominence as well as researchers refine their interpretations 
of sites and features of all ages (Cabanes et al. 2011).  
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Archaeoparasitology 
     Archaeoparasitology began to be used, in a sporadic way, in the early twentieth 
century. Ruffer, in 1910, analyzed the desiccated kidneys of an Egyptian mummy and 
found schistosome eggs, an effort which Reinhard labels as part of paleopathology rather 
than a real beginning for archaeoparasitology (Reinhard 1990:160). It would be many 
years before archaeoparasitology would be “incorporated into the broad framework of 
bioarchaeology to assess human adaptive success” (1990:160). Jones records some finds 
of parasite ova in the 1950s and 60s, indicating that “the first record of parasite ova from 
archaeological deposits in the British Isles was made on material from a pit at 
Winchester, dated to c. AD 1100” (1982:67). It is interesting to note that this article by 
E.L. Taylor, published in 1955, appeared in the journal Veterinary Record, which is not a 
journal likely to be consulted by archaeologists.  
     As archaeoparasitology progressed, quantification became a vexed question. How 
might an archaeologist, having found parasite eggs, determine what levels of infection, if 
any, existed among the inhabitants of a site? A. K. G. Jones in 1985 published a paper 
explaining his research into known whipworm infection rates among patients at British 
mental hospitals and the degree to which this was mirrored by the level of eggs in their 
fecal material (1985). Jones developed a chart to indicate his findings that has been used 
by archaeoparasitologists since that time (Driscoll 1994; Mrozowski 2006:43) (Table 
4.1). It is not designed for every circumstance, as, for example, when few Trichuris sp., 
or whipworm, eggs are found compared to numbers of Ascaris sp., or roundworm, eggs, 
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but it can be helpful in understanding the manner in which parasite eggs may be used in 
interpretation. 
 
Table 4.1: Jones’ chart indicating fecal levels in archaeological soils. 
# of T. trichiura eggs per gram of soil Fecal Level in soil 
> or = 20,000 Primarily fecal in origin 
2,000 to 19,000 Almost certainly fecal 
500 to 1,999 Substantial fecal matter 
200 to 499 Urban background- some fecal matter 
Fewer than 200 No significance 
Source: Jones. 1985:112.  
 
      It is worth noting that Jones never expected his work to be regarded as the final word 
and commented that his figures “must be used cautiously and will almost certainly be 
revised in the light of future work” (Jones 1985:112). The main problem with Jones’ 
figures is that one can only identify soil as fecal if whipworm eggs are present. If the 
household using a particular privy were uninfected or infected only by roundworms or 
tapeworms, none of the soil samples would be identified as fecal, no matter how much 
fecal material might actually be present. If other parasite eggs are found but not those of 
Trichuris sp. or whipworm, or there are other indicators of fecal material present, for 
example an identifiable organic smell and large numbers of blackberry and raspberry 
seeds in specific layers, his interpretation will be of little use and the determination of the 
fecal component should be made in other ways. In a related point, Ascaris sp. or 
roundworm was not considered or counted since Jones was looking at sites in moist and 
temperate Britain where whipworm are more common than roundworm, although 
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roundworm eggs have a tougher coat and are generally more resistant to environmental 
conditions than are whipworm eggs (Jones 1985: 106).  
     Beginning in the 1980s and continuing until the current day, Karl Reinhard from the 
University of Nebraska Lincoln has been a major voice in the field in North America.  
His work on the Queen Anne Square sites in Newport, Rhode Island allowed an 
integrated interpretation of the pollen, seeds, and botanicals in addition to the material 
culture, which influenced later archaeological interpretation of the site (Mrozowski et al. 
1986; Mrozowski 2006). Throughout the 1980s, Reinhard published many articles on 
parasites in the archaeological record, particularly in the prehistoric Southwest, a topic 
upon which he had done his graduate work at Texas A&M. Two of his papers, 
“Archaeoparasitology in North America” (Reinhard 1990) and “Parasitology as an 
Interpretive Tool in Archaeology” (Reinhard 1992) are considered seminal papers in the 
field. In 1994, Reinhard studied sanitation and parasites at Harper’s Ferry, West Virginia 
and found data indicating that the town residents resisted efforts at modernizing 
sanitation and thus continued to suffer with parasitic infection even while other towns 
had begun to overcome these problems (Reinhard 1994).  
     The number of sites for which parasite analysis was performed has increased over the 
years and expanded all over the world. Researchers in Central and South America have 
found parasites in mummified human remains as well as on archaeological sites 
(Fernandes et al. 2008; Goncalves et al. 2003). Archaeologists in Israel and the Near East 
have also used environmental archaeology to add to their information about ancient sites 
(Mitchell et al. 2008). In Korea and Japan, archaeologists have investigated a number of 
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sites and tested soils for the presence of parasite remains (Shin et al. 2011; Shin et al. 
2009). Researchers in Europe have contributed to environmental archaeology for many 
years and have added to the literature for a number of sites, including an early 
seventeenth-century besieged castle in Belgium and Spanish royal tombs in Leon (De 
Clercq et al. 2007; Arguello 2006). Several sites in Canada have also been investigated 
for parasites (Bain 1997; Horne and Tuck 1996; Bathurst 2005). 
    In archaeoparasitology, new developments have come from groups working in 
laboratories around the world. The Memorias do Insitituo Oswaldo Cruz in Brazil is 
largely involved in current research in parasitology but, at times, publishes articles on 
many topics in archaeoparasitology and paleoparasitology, including the development of 
parasites in pigs and their transmission to humans, the discoveries of parasite remains on 
Korean and Japanese sites, and coprolite studies in North America (Han et al. 2003; 
Matsui et al. 2003; Iniguez et al. 2003).   
     Researchers are seeing better results from methods that combine traditional 
morphological analysis with molecular identification (Cleeland et al. 2013:3). Cleeleand 
comments that traditional parasite identification methods, based on morphology, are 
inexpensive and do not require complicated equipment, allowing the use of traditional 
methods in many situations but that “molecular taxonomic identification can differentiate 
closely related genera bearing morphological similarities..and may identify parasites 
within samples lacking intact diagnostic tissues” (2013:3). This is a very useful 
development, since many archaeological features that have poor preservation or that have 
suffered damage may still yield information concerning parasites. The drawback is that it 
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is more expensive and requires much more complicated laboratory equipment as well as 
specialized knowledge (Cleeland et al. 2013:3).  
     In situations in which individual coprolites are available for examination, a technique 
such as fecal sterol analysis can provide information concerning the sex of the person 
responsible for producing the coprolite. Rhode analyzed coprolites from Hidden Cave in 
western Nevada, a site with two occupation periods of 3800 to 3400 years BP and 1900 
to 1500 years BP, for the relative levels of estrogen and testosterone in the fecal material 
(2003:918). While not absolutely conclusive, Rhode was able to determine that “the 
coprolites from Hidden Cave were deposited mainly or entirely by women, and not men” 
(2003:918).  
     A critic review of archaeoparasitology is important for understanding how the data on 
parasitic infection may be used in the interpretation of a site. Archaeoparasitological 
analysis can be a useful technique but there are uncertainties that must be kept in mind 
when interpreting results. The most basic of these is the determination of the nature of the 
fecal material under study. Is it human or animal? This question is of greater import on 
prehistoric sites that are often cave or open-air sites that can be accessed by animals. 
Researchers familiar with coprolite analysis are usually able, by both the form and 
contents of the coprolite, to accurately assess to origin of the fecal material (Reinhard 
1990:155). For historic-era privies and latrines, the context is such that a human origin 
may be assumed. A similar situation occurs when the fecal material has been acquired 
from human burials or mummies and may safely be interpreted as human (Reinhard 
1990:155). 
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     Reinhard identifies other points in the process that require care on the part of the 
analyst to avoid the introduction of error. Differential egg production by parasite species 
has been discussed in Chapter 3 but differential egg preservation must also be considered. 
Decomposition could alter the total number of eggs recoverable from a site as well as the 
ratios of parasite eggs found in a sample (Reinhard 1992:235). Reinhard has noted that 
researchers found whipworm eggs in historic-period latrines to be more susceptible to 
decomposition than were roundworm eggs but that this was not the case in his study of 
latrines from Colonial Williamsburg, in which the opposite situation was found 
(1992:235). He also notes that he would expect to find nematode eggs, such as those of 
roundworm and whipworm, in better condition because of their sturdy chitinous shells 
than those of trematodes, or flukes, and cestodes, or tapeworm, that are weaker in 
structure (1992:235). Parasite eggs that have degraded over time may be difficult or 
impossible to identify. There has been little work done on this topic in 
archaeoparastitology and so, although it must be considered in analysis, there are no 
conclusive answers. 
     It can also be important to distinguish true from false or accidental infections. A single 
egg of an unusual parasite might be found in human fecal material but not represent an 
infection. Such accidental parasitism might result from ingestion of non-food items, food 
contaminated by material containing the parasite, or the internal organs of an animal 
infected with the parasite. This should be distinguished from unusual parasites that show 
up in fecal analysis for specific dietary or behavioral reasons. This might have occurred 
among cultures in which diet exposed the group to parasites not often found in humans. 
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For example, Reinhard determined that acanthocephalan parasites found in coprolites 
taken from the Anasazi site of Glen Canyon in Utah were present because some of the 
population were eating insects and had consumed some that were infected with the 
acanthocephalan parasite (1990:153). Reinhard points out that “egg abundance is a key 
indicator of true infection” (1992:235).  
     The process of excavation and analysis can introduce other biases in the data. How a 
feature is excavated, how many samples are taken, from what portion of the feature they 
are taken, and how they are preserved before analysis can change how many eggs will be 
found and identified. For historic-period privies, the identification and careful excavation 
of nightsoil layers is crucial to recovering samples that may contain parasite eggs. If 
possible, samples should be taken from every level of the privy and in sufficient amounts 
to allow several test runs to be done on each sample. Preservation of soil samples in good 
condition is important as well. A small, dried out, tablespoon-sized soil sample is much 
less useful than a cup-sized sample that has been kept in a condition, whether wet or dry, 
similar to that in which it was found.  
     Properly used, parasite data can inform studies of prehistoric and historic period sites 
and features on topics such as diet, trade, environment, disease, and the domestication of 
animals. Reinhard has commented that, once these difficulties are overcome, 
“archaeoparasitology will be able to add new and significant insights into the evolution 
and ecology of human parasitism” (1990:160). Potential biases in recovery, sampling, 
testing, and analysis, however, must always be kept in mind by the archaeologist 
integrating this information into a site interpretation. 
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Zooarchaeology 
     Critical and systematic studies in zooarchaeology, or faunal analysis, began in the 
1700s, although, as Reitz and Wing note, “animal remains, especially fossils, have 
intrigued the human mind for centuries” (1999:1). They also point out that, in the 
nineteenth century, the study of animal remains was largely pursued by “individuals with 
biological interests” and that these studies were generally descriptive (1999:16). Reitz 
and Wong note, however, that there were concerns about improving analytical 
approaches as early as 1874 (1999:18).  
     Even at that point, however, there was some interpretation occurring. The same Swiss 
lake sites that interested botanists attracted the attention of those with interests in faunal 
remains and, in 1861, a Swiss veterinarian named Rutimeyer wrote a report on the animal 
and fish bones found on the site (Reitz and Wing 1999:17). Loomis and Young in their 
1912 paper on shell middens were the first to use minimum number of individuals 
represented, or MNI, as a quantification method for faunal remains, rather than simply 
counting bones. By 1919, it was recognized that all bones, seeds, and other small remains 
found, whether they seemed immediately important or not, should be kept and studied 
(Reitz and Wing 1999:19). This “growing methodological sophistication” was seen in 
more papers addressing taphonomy, recovery techniques, and curation issues.  
     Interest in how faunal remains could be used to elucidate cultural questions grew 
through the twentieth century but “many archaeologists still thought environmental data 
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unimportant to the study of cultural phenomena” and, in fact, “unmodified faunal remains 
were often discarded” (Reitz and Wing 1999:20). T. P. O’Connor, writing in World 
Archaeology in 1996, pinpointed 1973 as an important point in time for zooarchaeology 
because of Hans-Peter Uerpmann’s key publication (1996:5, Uerpmann 1973). In this 
paper, Uerpmann reviewed the state of the discipline and showed how it could 
“contribute to reconstructions of cultural and economic history” (1996:5). O’Connor 
identifies not only the topic but also the timing of the paper as important. Much had 
already been done and there was also much to indicate what zooarchaeology might yet 
do, with an emphasis on the integration of the field with archaeology and paleontology 
(O’Connor 1996:6). O’Connor feels that Uerpmann’s view of the future was too bright, 
stating “from its earliest days, the study of ancient animal bones has wandered like an 
uneasy wraith between the worlds of archaeology, with its proper interest in people, and 
of paleontology, and thus an interest in the remains of vertebrates in their own right” 
(1996:6). 
     New England has produced several archaeologists who actively work on faunal 
analysis and have published extensively. In 1996, David Landon produced a large scale 
zooarchaeological study of colonial Boston’s animal husbandry, butchery, and eating 
patterns, filling an entire edition of Historical Archaeology, the journal of the Society for 
Historical Archaeology. Other archaeologists have studied these topics on a New 
England-wide scale (Bowen 1998, Cheek 1998, Carlson 1999). 
   In faunal analysis, there have been many new developments. Archaeologists in different 
areas of the world are using a variety of techniques to improve their analyses. A finer-
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grained understanding of complex stratified sites as they relate to animal remains is 
important, as is an increased focus on taphonomic decay of the bones of certain animals 
or certain skeletal elements (Sapri-Hen et al. 2012). Greater use of stable isotope analysis 
as well as statistical formulae can assist archaeologists not only in creating a picture of a 
site but also in identifying preservation bias and defending their conclusions (Bar-Oz and 
Dayan 2003).  
 
Archaeoentomology 
     Archaeoentomology is the newcomer in this group to the point that Bain, writing in 
1998, could state “the identification of archaeologically preserved Coleopterans (beetles) 
for site interpretation, or archaeoentomology, is a technique of environmental 
reconstruction that has gone virtually untested in North America as a means of 
archaeological analysis” (1998:38). This is less true in Europe, particularly England, 
where there is and has been an active group studying arthropods for some time. Passing 
mentions of insect evidence on archaeological sites have been occurring in the literature 
since approximately 1900, but Kenward notes that “almost all of the systematic studies of 
invertebrates associated with past human occupation have been made within the last 
thirty years” (2007:9). York and northern England have been particularly productive of 
sites yielding evidence of arthropods. Bronze and Iron Age trackways and bog bodies as 
well as Roman, Viking, and medieval habitations have all provided archaeological 
evidence of insects that have assisted in determining sanitary and environmental 
conditions (Elias 1994:113-115).  
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     Archaeoentomology, having had the shortest lifespan so far, has made comparatively 
large strides in producing excellent and illuminating work on a variety of sites, as well as 
turning out new graduate archaeologists who are trained to extract fragmentary remains 
of arthropods from soil and identify them. In his book Quaternary Insects and their 
Environments, Elias included a chapter on insect fossils in archaeology (1994:107). He 
credits Buckland’s 1976 chapter in Geoarchaeology with providing the first useful 
methods for the archaeological sampling of insects (1994:110). Referring to prehistoric 
studies, Elias also differentiates between insect fossil studies from New World 
archaeological sites and those of the Old World. He notes that Old World studies 
generally concern insect assemblages from ancient human habitations while New World 
studies focus on faunas from natural environments in the vicinity of archaeological sites 
(1994:124-125).  
     In 1983, one enterprising archaeoentomologist wished to compare insect assemblages 
from sites he thought were urban cesspits to modern cesspits to try to determine if his 
interpretation of the site use was correct (Osborne 1983:453). He was particularly 
concerned with two species of grain beetle, which show up in cesspit material in many 
sites from the Roman period onward in England. Had they been tossed in with infested 
grain or had they come through the human digestive tract in recognizable form and 
sufficient numbers to have entered the cesspit in that manner? Could one have beetles in 
one’s food and not notice?  
     The answer to both these questions was yes (Osborne 1983:460). P. J. Osborne 
ingested a thick soup with the addition of 25 specimens each of two common grain 
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beetles, Sitophilus granarius and Oryzaephilus surinamensis, species that might well 
have ended up in foods in the Old or New World (Figures 4.1 and 4.2). These are very 
small beetles; he reported that he was able to eat them without noticeable effect. After 
passage through his system, many of the beetles were found to have remained whole, 
while others had become disarticulated and so their numbers were estimated using a 
minimum number of individuals count (1983:460). In total, 19 beetles of  Oryzaephilus 
and 24 of Sitophilus came through and, it seems, could easily have been found in a 
cesspit containing fecal material (1983:460).  
 
 
Figure 4.1. Wheat weevil or Sitophilus granarius                                                           
Source: BugGuide 2013 
Figure 4.2. Rice weevil or 
Oryzaephilus surinamensis                                                   
Source: BugGuide 2013 
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     This investigation, while far beyond what most researchers will do to settle a question, 
provides some basis for speculating on the nature of insect finds in a privy. While 
infested flour or other foods might have been disposed of in a privy, if small food-
infesting insects are found in fecal layers, they might very well have come through the 
human digestive system, having been eaten by someone who was either very hungry, not 
very concerned about insects, or both. Bain asks a similar question in relation to the late 
seventeenth-century Nanny Naylor privy finds in Boston. “At what point was an insect 
considered a pest and when did it stop being just a slightly crunchier part of the daily 
bread?” (1998:45).  
     Using archaeoentomology, Kenward and colleagues have studied many of the 
archaeological levels at York, as well as creating a vast survey of arthropod studies all 
over the north of England (2009). This kind of regional survey is very useful and should 
be undertaken in North America as well. As more sites are assessed for entomological 
remains, it is likely that it will become possible for a researcher to access very specific 
data concerning many geographic areas, which will prove a boon to environmental 
archaeologists. In addition, DNA analysis is assisting in identifying fragmented insect 
remains to the species level when it may be impossible to do so by sight, as well as 
supplying information on the genetic as well as the morphological constancy of 
archaeologically important insect groups (King et al. 2009:1179). King and his 
colleagues are also using this technique to recognize “intraspecific variations which may 
provide clues as to the past demography and history of dispersal, whether natural or by 
humans, of species” (King et al. 2009:1179). 
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     Faunal analysis and archaeoentomology were used together in the investigation of a 
Wyoming bone pit, part of a late prehistoric site that consisted of bones that had been 
cooked in a container and the residue, after some time, dumped out into a pit, which was 
then sealed (Chomko and Gilbert 1991:680). Using the information from associated 
insect remains, largely the pupal cases of flies, archaeologists were able to determine that 
the food preparation and disposal took place between June and September, and that the 
food residue “remained in the container, outside the pit, for at least three weeks” 
(Chomko and Gilbert 1991:680). Using two techniques in combination allows a finer 
grained study of the use and seasonality of the site. Insect evidence, both archaeological 
and forensic, has been used to determine seasonality and exposure time for ancient 
human burials (Faulkner 1992; Huchet and Greenberg 2010).  
     The work in England of Kenward and Hall and in North America of Allison Bain and 
her students has produced high quality papers on many Atlantic historical sites. 
Archaeoentomological experts have examined Ferryland in Newfoundland, the Nanny 
Naylor privy in Boston, and Îlot Hunt in Quebec City for insect remains (Bain 1997, 
1998, 2001). The specific environmental requirements of different insects for survival 
and reproduction has meant that conditions at the time a site was in active use can often 
be assessed by observing the assemblages of insects that archaeologists find in different 
depositional layers. Kenward developed a model that divided insects into faunal 
assemblages that may be found on different areas or in different features of a site. Bain 
has used this model, which includes a house fauna, outdoor fauna, and a privy fauna 
among others, to allow her to determine that the Nanny Naylor privy contained “a deposit 
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rich in organic debris, containing yard and kitchen wastes, floor sweepings, and 
nightsoil” as well as pointing to the possible disposal of foods infested with insects 
(1998:45). This privy, circa 1700, also gave abundant evidence of invasive insect species 
that had arrived from Europe, many of which were thought to have come to North 
America only later (1998:45).  
 
Geoarchaeology 
      Sediments and their formation processes profoundly impact the organic materials and 
artifacts that are contained within them. Geoarchaeology is the study and interpretation of 
sediments and physical landscapes. The term has been used increasingly since the 1970s 
to indicate the use of geological techniques in relation to the archaeological record (Rapp 
and Hill 1998:1). The field crosses disciplinary boundaries such that both the Geological 
Society of America and the Society for American Archaeology can be found  running 
sessions and conducting symposia on geoarchaeological issues (Goldberg and Macphail 
2006:1).  
     Rapp and Hill trace the development of geoarchaeology from the mid-nineteenth 
century to the present and identify three phases in the discipline (1998:4). From the mid-
nineteenth century until the early twentieth, much energy was spent on determining 
human antiquity and constructing relative chronologies. The second phase continued 
through the 1950s when the interest in paleoenvironmental and paleoclimatological 
conditions “expanded the sphere of interaction” between archaeology and geology 
involving the study of Paleoindian sites in North America and Paleolithic sites in the Old 
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World (Rapp and Hill 1998:4). The third phase, running through the end of the twentieth 
century, emphasized the context of the sites as combined geological and archaeological 
studies (Rapp and Hill 1998:4). 
     Some well-known names in archaeology have commented on geoarchaeology. Sir 
Mortimer Wheeler stated that he felt archaeology was dependent on a number of 
sciences, including political science, chemistry, climatology, and physics (Rapp and Hill 
1998:3). Colin Renfrew, in 1976, commented that every archaeological problem starts as 
a geoarchaeological problem (Goldberg and Macphail 2006:2). Karl Butzer is often 
identified as an early leader in geoarchaeology and he famously rejected the statement 
that archaeology is anthropology or it is nothing (Rapp and Hill 1998, Stein 2008). His 
position was that archaeology was equally dependent on geology, biology, and geography 
(Rapp and Hill 1998:3). 
     Some high profile cases have helped increase geoarchaeology’s popularity among 
students. Goldberg and Macphail list Zhoukoudian Cave in China, Dmanisi in the 
Republic of Georgia, caves in South Africa, and rock shelters in the United States as sites 
that have drawn attention to the contributions that geoarchaeology can make (2006:1). 
Increasing sophistication and choice in laboratory techniques have contributed to the 
development of the discipline. Initially, Goldberg and Macphail point out, techniques 
were taken from geology and pedology and were used to characterize sediments (2006:5). 
Grain-size, particle shape, and the mineralogical content of soils were the results of these 
tests. They identify as a notable advance the application of soil micromorphology to 
archaeological questions such as development of soils, landscape use, and the formation 
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of anthropogenic deposits (2006:5). In addition, the greater variety of longer-range dating 
techniques that have superseded Carbon 14 dating for very ancient sites and objects have 
made research easier and conclusions more accurate. These include thermoluminescence, 
optically stimulated luminescence, and electron spin resonance (Goldberg and Macphail 
2006:5). 
      
A Multidiciplinary Effort 
      Environmental archaeology is increasingly used as part of the standard toolkit 
available to archaeologists for assessing as many aspects of a site as possible. Seeds, 
soils, bones, and insect parts that might once have been discarded or, at best, cursorily 
scanned, are now minutely examined for information about diet, seasonality, illness, 
migration, and sanitation. It is a multidisciplinary pursuit and each part must be 
considered in relation to the whole picture of a site. In this way, we may begin to 
understand the “endlessly recursive relationships between people and their environments” 
in the historic past (Deagan 2008:21). For environmental archaeology to be a strong 
component within all theoretical systems, it is necessary to avoid what Wilkinson and 
Stevens call incommesurability (2008:243). They use this term to explain why processual 
and post-processual archaeologists don’t always agree and it rests on the fact that two 
academic groups with different aims and methods tend to talk past each other without 
coming to any real understanding (2008:243). They feel this describes the relationship 
between environmental archaeology and post-processual theory and suggest that the 
solution is to accept the limits of science and what it can tell us. This is not a weakness 
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but a strength and Wilkinson and Stevens contend that it allows a broader range of 
questions to be asked of the data (2008:267). 
      The development of the discipline has allowed a large range of evidence from a 
variety of materials to be included in the final interpretation of an archaeological site or 
feature. As more information has been gathered, databases and comparative collections 
have grown, adding to the usefulness of environmental archaeology and providing data of 
great value to archaeologists working in all areas and periods. As Dincauze notes, 
archaeology has long been thought of as a borrower discipline but, in its maturity, 
environmental archaeology can give back to other disciplines in the form of “a finer time 
scale, an enhanced database that integrates information from many disciplines, and a 
deeper understanding of the contributions, both positive and negative, of human lives in 
the evolution of the world we know today” (2000:4). 
        All of these lines of evidence can contribute to an assessment of health and hygiene 
in eighteenth- and nineteenth-century New England port towns and in the following 
chapter I begin my examination of these aspects of urban life with a close consideration 
of evidence drawn from three privy deposits from eighteenth-century Newport, Rhode 
Island. 
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CHAPTER 5 
 
 Health and Hygiene in Three Eighteenth-Century  
Newport, Rhode Island Households 
 
Introduction 
     It is unusual to have multiple archaeological features that, although belonging to 
separate households, can be compared using the tools of environmental archaeology, 
material culture, and documentary evidence. Comparison among households living in the 
same city within a relatively short period of time can provide information beyond what 
the analysis, however thorough, of one household can yield. When, in addition, the 
households in question fall at different points along the social spectrum, the potential for 
archaeological interpretation is enhanced. 
     In this chapter, I evaluate three privy features, associated with the Pratt, Brown, and 
Tate households respectively, as examples of eighteenth-century sites to place alongside 
the nineteenth-century sites in chapters 6, 7, and 8 for the purpose of assessing changes in 
environment, material culture, and attitudes over the course of these two centuries, which 
are so important for the development of modern ideas about health and sanitation. If 
privy sites could be called up at will, archaeologists looking into these topics would wish 
for an unbroken continuum of faultlessly preserved, clearly stratified, capped privies 
throughout New England beginning with the earliest settlements, occurring at vital social 
and historical junctures, and continuing until the last days of the nineteenth century. That 
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not being the case, the most must be made of what is available.  
     It is fortunate that these three privies were all archaeologically rich and the deposits 
well-preserved. All three are located closely in space, with the Brown and Tate sites 
clustering around the Queen Anne Square area of Newport, and the Pratt site being a 
block away on Spring Street (Figure 5.1 and Figure 5.2).  
 
Figure 5.1. Map of eighteenth-century Newport, indicating the locations of the Brown 
and Tate sites on Queen Anne Square (larger rectangle) and the Pratt site.                 
Mrozowski 2006 and Hodge 2007. 1777 map of Newport, Rhode Island.  
125 
 
 
Figure 5.2. The three privy sites located on a map of modern Newport, Rhode Island.                 
Source: Hartnett 2013 and Google maps. 
 
      In addition, they are sufficiently close in time, ranging from the 1720s to the 1780s, to 
make comparisons among them meaningful. The environmental analyses performed on 
these sites were also very similar, including parasitological, palynological, botanical, and 
faunal analyses as well as studies of the material culture found. In other papers and 
publications, these three privies have been the basis for archaeological explorations of 
class, gender, and mannered behavior and have proved to be rich in information about 
these topics as well as other aspects of colonial American life in a busy port city 
(Gallagher 2006; Mrozowski 2006; Hodge 2007). Health, hygiene, and sanitation are 
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hidden areas of past lives that must be teased from this same physical evidence and 
assessed by assembling the pieces into a coherent story.  
      
Widow Pratt Privy 
 
Physical context 
     This site is a privy that was in use by the household of widow Elizabeth Pratt. She, her 
unmarried daughter, and for a time, an enslaved woman named Dinah lived in the 
associated house and made use of the yard and outbuildings on Spring Street in Newport, 
Rhode Island (Hodge 2007:174).  
 
Figure 5.3. Pratt privy, north profile view. Photo taken by J. Garman, 2001.                
Source: Hodge 2007:350. 
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     The privy fill has been dated to the first half of the eighteenth century using 
archaeological and documentary materials, indicating it was in use from approximately 
the early 1720s, when Pratt purchased the house from William Wood, a glazier, to the 
late 1740s, around the time of her likely death and the sale of the house to Peter 
Murdock, who seems to have been a cordwainer (Garman 2000; Hodge 2007). The 
ownership history of the lot is somewhat convoluted and, in common with many other 
places of the period, the available documents are incomplete concerning it so certain 
aspects of the entire site are puzzling, including some mid-eighteenth century builders’ 
trenches and undatable post holes that cannot be assigned to any particular phase of 
occupation (Hodge 2007:315-317). Newport, in addition, has not had good fortune in 
records preservation, and deeds and other vital materials were either missing or in poor 
condition, which made land ownership nearly impossible to trace completely (Hodge 
2007:112). Fortunately for this work, the privy is the “most securely attributable feature” 
on the site (Hodge 2007:345).  
     The house itself, based on the extant foundation remnants, was small, with the 
northern bay running about 16 feet square, and was probably one and a half or two stories 
high with an enclosed brick chimney at the southern end, adding 8 by 16 feet to the total 
area of the house (Hodge 2007:328). Hodge indicates that an additional ell along the 
house’s Spring Street facade might have existed but cannot be archaeologically verified.  
She has also found one extant house in the area, possibly, as Hodge notes, the only one, 
that is a close match in size, style, and date (Figure 5.4). It is the Daniel Wightman house, 
built in 1721 (2007:332). 
128 
 
 
Figure 5.4. The 1721 Daniel Wightman House, 6 Coddington Street, Newport, Rhode 
Island. This house is thought to closely resemble Elizabeth Pratt’s house, which has not 
survived.  Source: Hanekow 2013. 
 
     Professor James Garman, of Salve Regina College, led the team that excavated the 
Pratt house and privy site as well as several others in the area. He indicates that trash 
deposits dating to the first half of the eighteenth century were very thick around the Pratt 
house foundations, at points reaching two to three feet deep (2000:6).  
     The privy, discovered by excavators during the summer field season of 2000 while 
surveying the yard area of the Wanton-Lyman-Hazard House, is fieldstone lined and 
“situated at the extreme northeastern end of the Wood Lot, less than 8 ft. from the extant 
Wood-Pratt-Murdock foundation” (Hodge 2007:345). Measuring 5 feet by almost 8 feet, 
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the privy vault had four fill layers. It was excavated by soil strata, not arbitrary units, and 
soil screeners used ¼-inch hardware cloth (Garman 2000:3).  
      Hodge surmises that Level 1, 1.6 to 2.7 feet (49 cm to 82 cm) below ground surface, 
and Level 2, between 1 and 1.3 feet (30.5 and 40 cm) below that, represent the 
abandonment phase of the privy. She analyzed the sherd size and sherd-to-vessel ratio 
and found that the refined table and drinking vessels ended up in the privy as secondary 
refuse, while “utilitarian kitchen wares, chamber pots, and traditional beverage vessels” 
were more likely to have come in as primary refuse (2007:353). The ceramic assemblage 
is very similar for both levels and Hodge notes that “a secure TPQ from the top layer is 
ca. 1740-1744, derived from scratch blue stoneware and buff bodied earthenware with 
Whieldon-type glazing” (Hodge 2007:353).  
      Level 3 was a foot thick and very rich, yielding 45% of recovered artifacts, as well as 
being waterlogged and highly organic. Hodge reports thousands of raspberry and squash 
seeds floating in the water during excavation, “indicating Level 3 had accumulated 
during privy use” (2007:351). This level was, as expected, very productive of nut shells, 
seeds, and fruit pits during botanical analysis (Gallagher 2006). At Level 4, the lowest 
level, the privy was 4.5 to 5.6 feet below the ground surface and was partially excavated 
(Hodge 2007:345). Levels 3 and 4 were very similar in terms of artifact types and 
frequencies, with both giving “a ceramic TPQ of 1727, mean ceramic dates of 1725 and 
1721, and pipe bore mean dates of 1722 and 1723” (Hodge 2007:351). 
     Hodge did note multiple examples of vessels whose fragments cross-mended among 
all the privy levels, from 1 to 4, and thus these four layers are likely to be from a single 
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household (2007:355). She notes that the household “actively used the privy in the 1720s 
and 1730s” (Levels 3 and 4) and abandoned the feature in the mid- to late 1740s (Levels 
1 and 2) (2007:355). In addition, the absence of creamware suggests that the privy had 
been closed up well before the mid- to late 1760s, since the earliest reference to 
creamware in Newport is in a 1768 ship’s captain’s inventory (2007:355). 
 
Historical and Social context 
    Eighteenth-century Newport was a bustling seaport that was experiencing a golden age 
of success during the first half of the 1700s, which would come to an end only with the 
changes that occurred in British policies towards America in the 1760s, including the 
Sugar, Stamp, and Townshend Acts (Crane 1985). The town is described as being set on 
trade, without necessarily worrying too much about strict legality; the weather was 
generally good, and religion was more relaxed than was the case in Massachusetts (Crane 
1985:3-4). Despite having no hinterland to produce raw materials for trade, it was a town 
engaged in commerce.  
     Indeed, Bridenbaugh, speaking of the mid-seventeenth century and later, says 
“commercially, Newport was Rhode Island for over a century” (1938:32; italics in the 
original). The wealthy families of this period, such as the Malbones, Wantons, and 
Redwoods, enjoyed mansions, gardens, stylish furniture, and large households with many 
slaves (Crane 1985: 55). Artisans and merchants made do with less elaborate material 
goods, but participated in the economic life of the town to a great extent. At the lower 
end of the social scale of the time were the poor, the enslaved, and the unproductive.  
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     The description of the Pratt house above is important, since it was not a large and 
impressive dwelling. This situates the Pratts among the social group known at the time as 
“the middling sort.” This would have been a fairly broad designation, encompassing not 
only the Pratt household but the Browns and Tates as well. The members of this middling 
group can be difficult to find in the records, since they do not appear in the accounts of 
the elite or the charity lists of the town (Hodge 2997:119). They did, however, make up a 
large segment of the population and through buying, selling, and shipping they actively 
participated in trade and contributed to the pre-Revolutionary War prosperity of Newport 
(Crane 1985:34). Hodge notes that “Newport was a town of possibilities” for the 
middling sort (2007:148). 
     Elizabeth Pratt, the head of this household, was part of this world and earned her 
living as a small shopkeeper. She appears to have sold things from her small house, rather 
than from a storefront, although that cannot be absolutely determined (Hodge 2007:192). 
Records show that foodstuffs, such as coffee, chocolate, sugar, and pepper, as well as 
finished garments, were her stock in trade (Hodge 2007:186). Working in this way was 
made necessary by her widowhood and need to make a living on her own. 
     Elizabeth Pratt is often referred to in eighteenth-century documents as widow Pratt. 
This was a designation that many women in Newport shared. “An unending number of 
ocean tragedies” made many women widows and caused social and financial problems 
for the town of Newport (Crane 1987:47). While, in 1755, adult men still out numbered 
adult women in Newport, by 1774 the trend had reversed and 20% of households were 
headed by women (Crane 1987:69). The seagoing nature of trade in that town, and its 
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attendant dangers, meant that a greater than usual number of women were dependent on 
either charity or their own abilities. Although Elizabeth Pratt’s late husband had been a 
saddler rather than a sailor, she was faced with the problem of earning her living in a 
world in which women could not legitimately sign contracts, own property, or run a 
business (Goodwin 1999:170).  
     The way out of this difficulty was to become a feme sole, or single woman in business.  
In practical terms, eighteenth-century town fathers preferred to break custom and the law 
than to support widows and their children (Goodwin 1999:171). The mechanism by 
which this was accomplished was to have someone hold the business in trust for the 
woman and thus keep the appearance of abiding by the law while still allowing her to run 
her business (Goodwin 1999:172).  This was not common but would have been necessary 
in Newport, given the unusually large number of widows there (Goodwin 1999:175). 
     Widow Pratt did well as a small shopkeeper and seems to have owned material goods 
that do not completely fit with the idea of the middling sort. She, in company with many 
at this time, was litigious and from the court records of her many suits and countersuits, 
we have lists of her household goods, many of which are surprising. She owned a larger 
amount of porcelain than might have been expected, in addition to a silk riding hood, a 
silk fan, and a young female slave named Dinah (Hodge 2007:205). Some of this, Hodge 
suggests, may have been a business calculation since a shopkeeper might find it 
advantageous to present an appearance of prosperity and gentility (2007:205). 
     In researching Elizabeth Pratt, a student assistant made what Hodge calls “the 
serendipitous discovery of Dinah’s sale record” that “challenged assumptions I had about 
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who, in colonial Newport, owned slaves and what life was like on the Wood lot”  
(2007:192). In view of the small size of the house and the middling status of the 
household, researchers were surprised to discover that widow Pratt owned an enslaved 
woman, whom she sold to a Caleb Church of Little Compton, Rhode Island, for £70 in 
1728 (2007:191). In another city or town at this time, it might be noteworthy. In 
Newport, however, it is less so since the town was an active center for slaving vessels 
from Africa and the West Indies and, in consequence, a large percentage of townspeople, 
approximately 30%, owned slaves (Crane 1989:52). Crane also notes that manumitted 
black families lived in Newport as well (1989:52). 
     In Widow Pratt’s household may be found the story of one middling family. Headed 
by a woman who made her own living and did not hesitate to use the court system to 
obtain what she felt was hers, it was unlike many others in Newport. In the Brown and 
Tate households, the stories are different, as will be seen below. 
 
Analyses 
Parasitological Analysis 
     During the excavation of the Pratt privy, 26 soil samples were taken for parasite 
analysis. After I had completed the processing of those samples, 15 additional soil 
samples from the site were found in storage at the Newport Historical Society, which I 
also processed for parasite eggs. The initial 26 samples had been taken from a soil 
column and the 15 additional samples had come from the center of the privy and are 
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differentiated when mentioned as Column samples and Center samples (Gallagher 
2006:76-79). 
     I initially floated all samples and found parasite ova in eight, two from the center 
samples and six from the column samples, which were then processed using 
palynological techniques to produce a viscous liquid (see Appendix C for a description of 
the process). Only in the two center samples, Privy Level 4 from five feet below the 
ground surface and NE Corner from 4.9 feet below the ground surface, were significant 
numbers of parasite eggs found (Gallagher 2006:78). As the palynologically processed 
samples have a tracer added, in this case known quantities of Lycopodium spores, it is 
possible to undertake a density analysis to make comparisons among the levels in one 
privy or among different privies processed in the same manner. The equation I used is:  
 # of Lycopodium spores counted/ known # of spores 
= # of ova counted/ total # of ova- the total is then divided by the sample weight 
 
An example of this is shown in Table 5.1 below. The ova per gram of soil count of the 
Pratt privy samples from the lowest two privy levels, labeled Privy Level 4 and NE 
Corner, are compared to the counts from the Tate and Brown privies.  
     Although the best evidence for parasitic infection in the household is identified ova 
from two common worms, roundworm or Ascaris sp., and whipworm or Trichuris sp., it 
is worth noting that three eggs potentially belonging to species not usually seen in New 
England turned up in the analysis. The word ‘potentially’ is used to point out that, in 
cases where the eggs are extracted from the soil sample in a degraded state, identification 
may be problematic and allow for more than one interpretation. 
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Table 5.1: Comparisons of ova per gram of two common species of parasite ova 
 
Family Ova per gram- Trichuris sp. 
Whipworm 
Ova per gram- Ascaris sp. 
Roundworm 
Tate 15,500 10,300 
Brown 5,600 200 
Pratt 
Pratt 
Privy Level 4- 856 
 
NE Corner-730 
Privy Level 4-210 
 
NE Corner-543 
Source: Mrozowski 2006 (Brown and Tate) Gallagher 2006 (Pratt) 
 
 
 
 
 
 
Figure 5.5. Left is a decorticated roundworm or Ascaris sp. egg, right is a fish tapeworm 
or  Diphyllobothrium latum egg. Source: Keas 1999. 
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     It is possible that some eggs identified as roundworm, Ascaris sp., may be fish 
tapeworm, Diphyllobothrium latum, as the latter egg is similar in size and appearance to a 
roundworm egg that has been decorticated, or had the outer coat stripped away (Figure 
5.5). In the photo of the eggs above, the arrow on the right is pointing to a knob structure 
on the fish tapeworm egg which, if present, would differentiate one egg from the other. In 
degraded samples, this is not always apparent and is a reason for misidentification. The 
presence of this parasite, while not common, is not unlikely either. In a seaport town, fish 
would have been a part of the diet of almost everyone; fish vertebrae were found in the 
Pratt privy (see faunal analysis below) (Gallagher 2006:30). 
     One egg was found that was tentatively identified as a hookworm egg, which is not 
impossible, given the large numbers of slaves being brought into Newport from Africa 
and the West Indies, areas in which hookworm was common. There are two species of 
hookworm, the Old World variety or Ancylostoma duodenale, and New World or Necator 
americanus, both of which reproduce in the same way (Center for Disease Control 2013, 
hereinafter CDC 2013). Hookworms have a worldwide distribution, although they 
generally are found in areas that are warmer and moister than New England. The 
Southeastern United States was plagued with New World hookworm infections well into 
the twentieth century, heavy infections of which caused iron and protein deficiencies 
leading to mental and physical developmental delays (CDC 2013). 
     The life cycle is well adapted to unsanitary human behaviors, as the eggs are deposited 
with feces onto soil and can hatch into larvae in 1 to 2 days. Within a week, they become 
infective and can penetrate human skin and infect other people (CDC 2013). The Old 
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World version can also be spread if the eggs are ingested, although the New World type 
can only be spread by means of infective larvae penetrating skin (CDC 2013). This route 
of infection is tailor-made for spreading among humans walking in areas where fecal 
material is present and could certainly allow infection among the inhabitants of Newport, 
particularly if it had been introduced from warmer climates. 
     A much more intriguing but unlikely find was seen in one palynologically processed 
sample. This find was a small egg with an operculum, or trap door for the escape of the 
miricidia once the egg had been eaten by a snail, which is the intermediate host (Roberts 
and Janovy 2005:286) (Figure 5.6). What is intriguing about this particular parasite, 
known as the Chinese liver fluke or Clonorchis sinensis, is that it is only found in Asia 
and an infection cannot be passed on in North America, since the specific snail that acts 
as intermediate host is not present. Despite this limitation, however, this liver fluke was 
found in a nineteenth-century privy in California (Reinhard et al. 2008). The supposition 
is that, considering the large Chinese population of the area in the nineteenth century, the 
infection was carried here inside one or more people and the eggs were deposited in the 
privy. As noted above, the infection would not have been able to spread and would have 
died out (Reinhard et al. 2008:300). 
     A lone egg, however interesting the possibilities it excites, cannot be used as the basis 
for more than speculation. That someone in Newport might have journeyed to the Far 
East and returned infected with this liver fluke is possible but it is difficult to trace how it 
might have ended up in Widow Pratt’s back yard (Gallagher 2006:32). One of her two 
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daughters, Sarah, was married to a mariner but they did not live at her house during this 
period (Hodge 2007). 
 
 
Figure 5.6. Left and right are eggs of Clonorchis sinensis, or Chinese liver fluke. 
In the center is an adult fluke.                                                                                           
Source: CDC 2013.  
 
     A final note on the parasites present in the Pratt privy is that one more test was 
attempted. Many parasite species are not discernible by microscopic examination and 
may only be found in other ways. Dr. Roberta O’Connor, a parasitologist at Tufts 
Medical Center in Boston, tested several samples for Cryptosporidium sp., using a 
technique known as ELISA or enzyme-linked immunoabsorbent assay (Gallagher 
2006:15). Cryptosporidium is a common water-borne parasite worldwide that causes 
severe diarrhea, vomiting, cramping, and fever in sufferers, symptoms that would 
certainly have been common in this period (CDC 2013).  Dr. O’Connor did not find 
Cryptosporidium in any samples she tested but the technique is interesting for its 
potential to find types of parasites that would otherwise require DNA testing to identify. 
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Faunal Analysis 
     This analysis was undertaken by David Landon at the Andrew Fiske Memorial Center 
for Archaeological Research in 2006. There is an interesting variety of animals 
represented in the bones recovered from the privy; some are species that may be related 
to food, while others might be classed as pests or accidental inclusions (Table 5.2).  
 
 
 
Table 5.2. Faunal material from the Pratt privy 
 
Faunal category 
 
Domestic 
mammals 
Bos taurus 
Common name 
 
 
 
Cow 
NISP 
 
 
 
221 
MNI 
 
 
 
4 
Bone Weight 
 
 
 
109.35 
Caprine Sheep/goat 217 4     25.45 
Bovidae Cow/sheep/goat 4          .28 
Sus scrofa Pig 180 4     21.29 
Artiodactyl 
unspecified  
Hoofed 
mammal 
2          .13 
Small mammal  13   
Medium mammal  519     21.28 
Large mammal  215     32.91 
Mammal, 
unspecified 
 
Birds 
 573     12.21 
Merginae Merganser duck 15 2        .27 
Anatidae Duck 9 1        .15 
Anserinae Goose 15 2        .82 
Larinae Gull 18 2        .18 
Gallus gallus Chicken 25 3        .58 
Meleagris 
gallopavo 
Turkey 36 3      1.64 
Galliformes Chicken family 6 1        .09 
Bird, unspecified 
 
 57         .85 
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Marine 
resources 
Homarus 
americanus 
Lobster 2 1  
Fish, unspecified 
 
Commensals 
 489 10  2.72 
Equus Horse 2 1       2.64 
Canis Dog 2 1  
Felis familiaris Cat 34 2  
Mustelidae Skunk or weasel 1 1  
Procyon lotor Raccoon 1 1  
Sciurus Squirrel 1 1  
Rattus Rat 4 1  
Note: NISP- Number of identified specimens, MNI- Minimum number of individuals, 
Biomass- Estimated meat weight. 
Source: Data from David Landon and the Andrew Fiske Memorial Center for 
Archaeological Research and table from Hodge 2007:433.         
                                                                                                                     
                                                                                   
      
Macrobotanical Analysis 
    There were many seeds, pits, and nutshells extracted from soil samples from the Pratt 
privy (Table 5.3). The 26 Column samples were collected at the same time as those for 
parasite analysis and, again, when more samples were found, these were processed as 
Center samples (Gallagher 2006). Table 5.3 includes seeds counted from both groups of 
soil samples. Plant remains were recovered using a Flot-tech machine and all were found 
to be uncharred. (See Appendix C for a description of the method used for extracting 
botanical materials.) 
     Among the materials found were thousands of raspberry/blackberry (Rubus sp.) seeds, 
as well as elderberry (Sambucas canadiensis) and huckleberry (Gaylussacia sp.) seeds. 
Together, these accounted for all but a few percent of the total botanical materials.  
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Table 5.3. Seed counts: all botanical materials recovered from the Pratt privy 
 
Plant Common Name Number Recovered 
Chenopodium Goosefoot 14 
Conium maculatum Poison hemlock 1 
Cucurbita Squash 14 
Helianthus Sunflower 1 
Gaylussacia Huckleberry 3,669 
Malus Apple 22 
Oxalis Wood sorrel 3 
Prunus cerasus Cherry 50 
Prunus domestica Plum 2 
Rubus sp. Raspberry/blackberry 19,246 
Sambucas canadensis Elderberry 976 
Solanum Nightshade 3 
Vaccinium Blueberry/cranberry 6 
Vitis vinifera Grape 33 
Unidentified nutshell  1 
Unidentified  457 
Source: Gallagher 2006  
 
       
      The number of seeds was higher in the lower levels of the privy, as Tables 5.4 and 5.5  
make clear. These levels of the privy were the most productive of parasite eggs and plant 
remains.  
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 Table 5.4. Seeds per Liter of Soil- Column Samples 
 
Source: Data from Gallagher 2006 
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Table 5.5. Seeds per Liter of Soil- Center Samples 
 
Source: Data from Gallagher 2006 
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Material Culture 
     A large number of different items were found in all levels of the Pratt privy. There 
were many ceramics, both coarse and refined, as well as porcelain and glass recovered. 
Among the many plates, porringers, teawares, and cooking vessels are a few items of 
interest from a health and sanitation point of view.  
     Several chamber pots emerged from the privy. There were a total of 94 fragments of 
vessels identified as chamber pots, with an MNI of 5 made of coarse earthenware, 7 of 
stoneware, and 1 of delftware (Hodge 2007:413). In addition, a pharmaceutical pot and a 
pharmaceutical bottle were found.  
What this tells us about health, hygiene and sanitation 
     What makes this interesting is the uncleaned condition of the privy when excavated. It 
may not be a time capsule in the accepted sense, but it is as close as archaeologists may 
get to one. Hodge noted that the Pratt privy was remarkable, to a great degree because “it 
was a sealed, intact, and cohesive feature within an otherwise over-wrought domestic 
landscape” (2007:353). In this, it is similar to the Nanny Naylor privy in Boston, which 
was capped some 20 years before this privy was dug and which produced an impressive 
assemblage of environmental materials and material culture (Cheek 1998).  
     Sanitation in eighteenth-century Newport was not very high, even by the standards of 
the day. The streets were dirty and dogs and pigs ran unchecked (Bridenbaugh 1938). 
Some privies emptied into the streets and Bridenbaugh quotes Newport authorities stating 
that those walking by were in danger of “Spoiling & Damnifying” their clothing 
(1938:239). Newport does not seem to have provided public accommodation for those in 
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need, although by 1658 there is record of Boston building two privies at the town dock 
and by 1691 New York had done the same, using public money for its daily cleaning 
(Bridenbaugh 1938:24)  
     Parasites could have come into the Pratt household through food or water 
contaminated with parasite eggs from an infected person or in contaminated soil from the 
yard. While there is no indication that Widow Pratt used her yard for work as the Tate 
household (see below) did, the trash deposits found around the house do not suggest a 
pristine environment. Hodge notes that, as far as may be determined archaeologically, 
Widow Pratt did not use her yard for any type of garden but rather had a midden that 
covered at least a portion of the yard (2007:404). 
     Newport was known for its healthy climate but it had frequent contact with ships 
coming in from the West Indies, which brought diseases into the ports where the vessels 
docked (Bridenbaugh 1938:239). The epidemics that raged through the states at intervals, 
coupled with the ills of everyday life, meant that life was precarious. Elizabeth Pratt, in 
common with many, lost one child and two grandchildren. The doctor might be called in 
and, indeed, on some of her documents, there are listings for a doctor, medicine, and for 
services related to childbirth, likely for her daughter (Hodge 2007:204). In addition, 
home remedies were the answer for many daily aches, discomforts, and indispositions. 
     In the botanical material in the privy were some plant remains that may have been 
used for particular ills. Raspberry and blackberry seeds formed the largest group found, 
particularly in the lower levels, with elderberry seeds a distant second (Gallagher 
2006:26). Other seeds from edible plants found include squash, apple, grape, and 
146 
 
huckleberry as well as one sunflower seed (Gallagher 2006:26). Medicinal plants 
included a few seeds of poison hemlock and nightshade, which may have been used in 
medicines to produce sleep, along with goosefoot, or Chenopodium, a plant known to 
have been used to get rid of worms (Mrozowski 2006:25). Driscoll states that many 
plants are used in the treatment of diarrhea and dysentery, including goosefoot, raspberry, 
elderberry, and grapes- all of which were found in the Pratt privy (1994:8). 
     The parasite levels indicate an intensity of infection that probably did not rise to 
severe levels and there were no young children, who tend to suffer more from infection, 
in the household. In such a case, the symptoms of roundworm or whipworm infection, if 
any, might have manifested themselves only as some abdominal discomfort and bowel 
issues (CDC 2013).  These could easily have been treated in the household as simple 
digestive problems, not requiring special efforts against parasites. That people were 
treating for worms at home is known from cookery books of the era, which usually 
included a section on remedies.  
     Eliza Smith’s 1753 book, The Complete Housewife, contains among the recipes for 
curing rickets, the bite of a mad dog, and toothache, several treatments for worms as well 
as for ailments that might have been worms. One recipe, entitled An Excellent 
Prescription for the Cure of Worms, provides not only a treatment but the author’s 
philosophy on worms as a health problem (Smith 1994 [1753]:337). She characterized 
the problem of internal parasites as one “with which vast numbers of people of all ages 
and both sexes are afflicted, some of them severely, especially children, and other young 
persons, of whom abundance are carried off yearly by being thrown thereby into 
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convulsions, epileptic fits, vomiting, loosenesses, white or green sickness, and other 
disorders, which had been judged to have proceeded from other causes, when the 
occasion thereof was worms” (Smith 1994 [1753]:337). She makes the excellent point 
that it was very difficult to determine exactly what caused the type of symptoms she lists, 
although they are of such a general nature that, in many cases, worms might well have 
been diagnosed when the disorder was something else.  
     Smith was well aware of different types of worms but did not have a clear sense of 
which types cause which problems (1994 [1753]:338). She was very specific, however, in 
her claim that beech-nut oil was the most important ingredient and is fatal to worms, 
adding an appeal to authority by quoting Nicolas Andry and Dr. Malpighi (1994 
[1753]:340). To read the list of ailments for which remedies are provided, including 
sciatica, the itch, and the King’s Evil, a form of tuberculosis, is to be profoundly 
impressed with the resourcefulness and stamina of those who had few options when in ill 
health. 
     The faunal evidence includes bones from a variety of both food and non-food animals.  
The largest group of bones in the privy could not be identified but is listed as small, 
medium, or large mammal (Hodge 2007:433). Among those identified, cows, sheep or 
goats, and pigs are well represented with a minimum number of individuals of four each. 
Chicken and fish are also present as are lobster, turkey, duck, and goose (Hodge 
2007:433). The Pratts appear to have consumed more beef than might have been expected 
for a household of moderate income, including meat from young animals (Hodge 
2007:436). While it is not possible to determine exactly what cuts of meat were eaten, 
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Hodge suggests that “small batches of select, meaty carcass parts were periodically 
purchased at market” (2007:438). 
     While faunal remains do not provide as much information about health, hygiene, and 
sanitation practices as botanical and parasitological evidence, there are parasites that are 
passed on in food, particularly in beef, pork, and fish. Fish tapeworms were discussed 
above and were possibly, although not definitely, present. Although none of the beef or 
pork tapeworms were found in this privy, it is worth saying a few words about this 
avenue of infection. 
     The danger for the colonial household is one that still exists to lesser extent today in 
the form of food-borne infection. While humans are one of the potential hosts for fish 
tapeworm, Diphyllobothrium latum, humans are the only final host for beef and pork 
tapeworms, Taenia saginata and Taenia solium respectively (CDC 2013). It is important 
to note that there are two ways to become infected with these tapeworms, each presenting 
different symptoms. If beef or pork infected with the tapeworm larvae is eaten raw or 
undercooked, the human will be infected with the tapeworm, which will grow in the 
small intestine (CDC 2013). If a human ingests infective pork tapeworm eggs, also called 
proglottids, these eggs may be shed in feces and, in the absence of good hygiene and 
sanitation can cause cysticercosis in the person or in others. Cysticercosis occurs when 
the larvae that hatch from the ingested eggs end up encysting in muscle tissue or, more 
seriously, in the brain, causing seizures. (See Figure 3.8 for an illustration.)  
     Material culture included fragments of a variety of vessels, many of which would have 
been used for cooking, eating, and drinking.  These are common finds in privies and, 
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being in daily use in a household, would have been highly liable to breakage.  In addition, 
two containers for medicine, a pot and a bottle, were found. This agrees with the records 
found indicating that, on occasion, the Pratt household obtained medicines and called in 
doctors (Hodge 2007:204). 
 
Brown Privy 
Physical context 
     The Brown privy was discovered as part of large-scale archaeological investigations in 
the area of Newport, known as Queen Anne Square, that “were part of a larger effort to 
create a large open space that would showcase Trinity Church as a tourist attraction” 
(Mrozowski 2006:37). Its fill was dated from 1740 to 1755, which is within the 
occupation dates of James Brown and his son Clarke (Mrozowski 2006:39). Mrozowski 
correctly points out that matching specific archaeological contexts to individual 
households is a very challenging part of analysis, particularly in urban areas “in which 
the archaeological record of successive households may be found within the same site 
area” (2006:161).  
     For the Brown privy, it is recorded that the fecal material was “relatively 
concentrated,” which Reinhard interpreted as evidence that the privy was used for its 
intended purpose, rather than as a midden or simply a place to empty chamberpots 
(Reinhard et al. 1986:34). The implication is that their yard space was well ordered, 
rather than chaotic, as might have been the case with the yard of the poorer Tates, 
described below. 
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Historical and Social context 
    James Brown was a well-off merchant and militia captain who had many mercantile 
ties in Newport. His house was on a relatively clean, uncrowded residential street with a 
shaded yard that was not used for work (Reinhard et al. 1986:34). While not among the 
true “merchant elite” of Newport in the eighteenth century, Brown was successful and, as 
such, would have enjoyed rewards and status in many cases beyond what his peers in 
England might know. Goodwin notes that “without the physical presence of the peerage 
or even the untitled country landowners, the New England merchants would style 
themselves in the likeness of the landed elite” and find their way to the “very top of their 
local hierarchy” (1999:61). 
     In Newport, most people were associated with trade and the sea and there were 
different social levels within the town. Mrozowski comments “beneath the town’s 
merchants, an extensive network of urban artisans and craft specialists—including 
William Tate—keepers of small shops and petty merchants—including James Brown— 
represented the large group of ‘middling’ type” (2006:23). At the period in which the 
privy existed, Newport was still enjoying its Golden Age, although within a decade of 
this privy’s capping, the Stamp and Sugar Acts would have fostered the beginning of 
Newport’s downward spiral (Crane 1989:128). 
     One difference between the Brown household and the Tate and Pratt households is 
that the Brown family owned another property, in Scituate, Rhode Island, on which they 
lived for part of the year; they also owned other properties as far afield as New Jersey and 
Massachusetts (Mrozowski 2006:56). Based on the material culture, it seems that Brown 
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and his family may have spent more time at the rural Scituate property and came to 
Newport only at certain times of the year (2006:56). Mrozowski speculates that the 
family visited Newport for purposes of business or entertaining (2006:56). 
     James Brown may have been a petty merchant but, like many in New England at this 
time, the appearance of gentility would have been important to him, his business, and his 
family. Manners and material things were being introduced into New England society by 
merchants, in which “they also acted as the interpreters for the behavior that they 
imported along with the goods” (Goodwin 1999:45). Entertaining would have been a part 
of this “because polite behavior and public and private rituals were used to further 
commercial ends, helping to produce and reproduce the life of the merchant elite” 
(Goodwin 1999:48). The presence of a tin-glazed punch bowl, mugs, and wineglasses in 
the small assemblage in the Brown privy suggests a household involved in presenting a 
genteel image for personal and commercial advantage. 
 
Analyses 
Parasitological Analysis 
     The Queen Anne Square was “kept constantly moist by poor drainage, because the 
square was built upon a filled swamp” (Reinhard et al. 1986:34). If accurate, this could 
have an effect on parasite reproduction, since whipworm generally requires a moist and 
shady environment for the excreted eggs to become infective. The considerably lower 
rate of roundworm (Ascaris sp.) infection for the Browns compared to the Tates could be 
a result of purchasing food rather than hunting or growing it in a household garden and of 
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not keeping a pig on premises (Reinhard et al. 1986:34). Still, the household was 
infected, a situation that must have been difficult to avoid in urban areas for all but the 
wealthiest and most protected. It is an example of what Mrozowski calls “the democratic 
nature of infectious disease” and would have been part of the lives of everyone in 
Newport (2006:58). 
     Although it is not reflected in Table 5.1, there was an egg of the hookworm parasite, 
Necator americanus (Mrozowski 2006:44), just as in the Pratt privy. This is too small a 
sample size to do more than speculate but it could indicate a link to the slave trade, since 
it is likely that the Browns had enslaved people in their household as many in Newport 
did. In James Brown’s will, dated 1756, he left his wife money, plate, property, and an 
enslaved boy (Mrozowski 2006:19). This was later than the dates for the privy under 
consideration but so many families in Newport, of all different social and economic 
levels, owned slaves that it would be very surprising if the family had not. 
 
Faunal Analysis 
  The faunal profile of the Brown household supports the suggestion that they purchased 
their food, rather than hunting or growing it. Beef made up 51% of the biomass with pig 
and caprines representing 5% and 2% respectively (Young 1987; Mrozowski 2006:46). 
“The predominance of beef in the Brown privy and the small number of wild taxa suggest 
the household may have relied much more heavily upon the market, or their farm, for 
meat than did the Tates” (Mrozowski 2006:46). The main bird species eaten were chicken 
and wild turkeys. (Table 5.6 and Table 5.7) 
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Table 5.6: Species list from James Brown Property, feature 1 
 
Faunal 
category 
Common 
name 
NISP MNI  # MNI % Biomass 
kg 
Biomass % 
Domestic 
mammal 
UnID  
Mammal 
  
 
368 
    
Artiodactyl Hoofed 
animal 
6   .29    .54 
Sus scrofa Pig 17 2 12.4 2.89  5.4 
Bos taurus Cow 37 4 25 27.88 51.6 
Caprine Sheep/goat 16 2 12.4 1.37 2.5 
Capra hirca Goat 1    .07  .13 
Ovis aries 
 
Birds 
Sheep 8   1.49 2.83 
UID Bird  10   .31 .58 
Phasianidae Pheasant 2   .05 .08 
Gallus 
galllus 
Chicken 3 1 6.3 .03 .06 
Meleagris 
gallopavo 
 
Marine 
resources 
Turkey 1 1 6.3 .14 .27 
UID Fish  46   .48 .89 
Labridae Wrasses 6 1 6.3 .03 .06 
UID Crab 
 
Commensals 
 2     
Rattus rattus Black rat 2 1 6.3 .02   .05 
R. norvegicus Norwegian 
rat 
7 2 12.4 .06   .11 
Canis 
familiaris 
Dog 1 1 6.3 .50 .9 
Felis 
domesticus 
Cat 54 1 6.3   
Source: Young 1987:71 
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Table 5.7: Summary of Faunal Analysis- Brown Property, feature 1 
 
Faunal Category MNI # MNI % Biomass kg Biomass % 
Domestic 
Mammals 
8 50 32.14 95.31 
Domestic Birds 1 6.2 .03 .09 
Wild Birds 1 6.2 .14 .42 
Marine 
Resources 
1 6.2 .03 .09 
Commensal 
Species 
5 31.4 1.38 4.09 
TOTAL 16  33.72  
Source: Young 1987:74 
 
     Marine resources were used by the household. Fish species present included cod, 
mackerel, and tautog, and “seasonal growth rings on the cod vertebrae suggest the family 
used their town property in the late winter or early spring,” living at their other property 
at other times of the year (Mrozowski 1984: 39: Hodge 2007:238). Bones from 
commensal species, such as cats, dogs, and rats were present also. Rats and mice were 
always a problem in colonial households, wherever food items were stored, and cats 
would have been helpful in controlling their numbers. It is known from Bridenbaugh’s 
research that dogs were plentiful and free roaming in Newport so it is not surprising to 
find these remains represented in the faunal assemblage (1938: 239). 
 
Macrobotanical Analysis 
The macrobotanical assemblage is similar to that found in many other New England 
privies of the eighteenth century in the high number of blackberry/raspberry seeds, along 
with elderberry and apple seeds, recovered. Jimson weed and poison hemlock seeds, 
although small in number, could be the remains of medicinal preparations, since they 
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were used to induce sleep and help with pain. Pain could have been caused by the 
parasitic infection indicated by the parasitological analysis or, of course, by a number of 
other common health problems (Mrozowski 2006: 56) (Table 5.8). 
 
Table 5.8: Macrobotanical counts for the Brown privy           
  
Common Name Latin Name Seed Count 
Blackberry/raspberry Rubus sp. 1,292 
Elderberry Sambucus canadensis 51 
Strawberry Fragaria virginiana 3 
Squash Cucurbita spp. 1 
Nightshade Solanum spp. 1 
Bur-reed Sparganium 
americanum 
10 
Jimson weed Datura stramonium 9 
Black mustard Brassica nigra 4 
Poison hemlock Conium maculatum 2 
  Source: Mrozowski 2006:40 
 
 
Palynological Analysis 
     Because pollen is very tough, both when traversing the human digestive system and 
when in an archaeological environment, it is highly useful for understanding dietary and 
environmental aspects of a site (Reinhard et al. 1986:33). In order to differentiate 
between “natural pollen rain which filtered down into the latrine” and pollen that might 
have come through human deposits, a distinction is made between insect-pollinated 
plants and wind-pollinated plants as well as arboreal and non-arboreal pollen (1986:33) 
(Tables 5.9, 5.10, and 5.11). 
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     Insect-pollinated plants produce less pollen and what pollen is produced is taken by 
the insects to the plants to be pollinated and so little ends up in soils unless humans have 
eaten the plants and the pollen has come into the privy in that way (1986:33). Among 
plants pollinated by wind, some produce light pollen for longer distance transport, while 
others have larger grains, which cannot travel as far and thus “high percentages of long- 
dispersal pollen can result from natural pollen rain and/or human activity, whereas high 
percentages of short-dispersal pollen implicate only the latter” (1986:34). An example of 
long-dispersal pollen would be that of the pine tree, indicated as Pinus in Table 5.9, that 
can be transported a kilometer or, in some cases considerably more, from the tree while 
corn pollen, indicated as Zea in Table 5.10, is a heavy pollen that usually remains within 
20 meters of its plant (1986:34).  
 
Table 5.9. Pollen from the Brown Privy by Pollination Method. 
Trees Common Name Insect Pollinated Wind Pollinated 
Alnus Alder tree  X 
Betula Birch tree  X 
Carya Hickory tree  X 
Juniperus Juniper shrub  X 
Pinus Pine tree  X 
Populus 
Other plants 
Poplar tree  X 
Asteraceae Sunflower family X  
Brassicaceae 
Cheno-Am 
Mustard family 
Goosefoot plant 
X  
X 
Ligulaflorae Dandelion X  
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Table 5.10: Pollen percentages of the fecal levels for the Brown privy 
 
ARBOREAL TAXA  
 %occurrence 
 Brown Privy 
Alnus 1 
Betula 1 
Castena 1 
Juglans 1 
Juniperus 1 
Pinus 4 
Populus 1 
  
Total arboreal 10% 
 Source: Reinhard et al. 1986 
 
 
Table 5.11: Pollen percentages of the fecal levels for the Brown privy    
  
NON-ARBOREAL TAXA  
 % occurrence  
Taxon Brown Privy 
Asteraceae  
     Ligulafloreae 4 
     High Spine 1 
     Low Spine 1 
     Artemesia 1 
Brassicaceae 40 
Cheno-Am. 15 
Fabaceae <1 
Poaceae  
     Small Grained 21 
     Large Grained 2 
     Zea 4 
Primulaceae <1 
Umbelliferae <1 
  
Total non-arboreal 90% 
Source: Reinhard et al. 1986 
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     Pollen can also indicate something about dietary preferences. Mrozowski indicates 
that shredded pollen of corn and cultivated grasses were found, suggesting the use of 
flour by the household. Reinhard found a high level of Brassicaceae pollen in the Brown 
privy, which, if it had come through the digestive systems of the household, would 
indicate consumption of vegetables such as broccoli and cauliflower (1986:34). In 
addition, very low levels of wild plant pollen, such as that of dandelion and of home-
grown plants such as flax and radish, which show up in the Tate analyses, suggest the 
Browns purchased food at a market (Reinhard et al. 1986:34). The other possibility is that 
these pollen grains had come into the privy by other means and so do not directly reflect 
diet but come from weedy plants in the area. 
 
Material Culture 
     The assemblage recovered from the Brown privy was relatively small, 541 ceramic 
sherds and 125 glass fragments, but the assemblage “strongly indicates entertaining” 
(Mrozowski 2006:55; Hodge 2007:237). Eating and drinking vessels make up a large 
amount of the finds, including stoneware mugs, an English punchbowl, glass stemware, 
and bottles, one of which is identified as a Dutch gin bottle (2006:55). It is of interest that 
there are no kitchen ceramics in the privy, which Mrozowski attributes to the existence of 
the family’s other property in Rhode Island (2006:56). 
     This privy was dated to a fairly tight range by using the distribution of ceramics and 
their manufacturing dates within the distribution, which were compared with a model of 
the distribution based on the mean usage dates of the ceramics as well as with evidence 
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from documents as to when the household had been present (Mrozowski 2006:163). 
Mrozowski was able to determine that this privy contained material from the period in 
which James Brown lived on the property, which was thrown out by his son once the son 
took possession of the land (2006:164). That the son would clear out his father’s property 
in order to bring in his own is, as Mrozowski notes “now well recognized as a common 
facet of eighteenth-century New England society” (2006:164). 
      
What this tells us about health, hygiene, and sanitation 
     Mrozowski states that the “Brown material assemblage is not as evocative as the 
larger Tate assemblage,” described below, but he does note that there are some aspects of 
interest (2006:56). Among the ceramics, a German stoneware chamber pot, decorated 
with lions and rosettes, was found, as chamber pots are in many privy features from the 
eighteenth and nineteenth centuries. Two tin-glazed ointment or pharmaceutical pots 
were found as well, indicating that the household was undertaking some kind of medical 
care (Hodge 2007:136). 
     The glassware includes a green bottle that may be pharmaceutical and other bottles 
that are likely wine bottles (Hodge 2007:237). Wine and cordials definitely had a place in 
health and even some hygiene applications. In Eliza Smith’s work, mentioned above, 
there are many recipes for both homemade cordials as well as ones in which wine or 
other spirits were incorporated. Elderberries, found in the privy, and elder flowers are 
used to make several wines and cordials, including elder wine at Christmas, elder-flower 
water, and elder ale (Smith 1994 [1753]:254). Raspberries are ingredients in wines and 
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cordials as are currants, gooseberries, raisins, and sage. Judging by the names of the 
cordials, kidney stones were a problem, as was consumption and dropsy or edema. One 
drink is labeled “For a Distemper got by an ill Husband” but there is no indication as to 
whether the drink is for the ill husband or for the person who had gotten a distemper 
because of him (Smith 1994 [1753]:272). Mary Randolph, who published The Virginia 
Housewife or Methodical Cook in 1824, also lists cordials made with peaches, 
raspberries, roses, and mint along with a recipe for Vinegar of the Four Thieves, which 
she notes “is very refreshing in crowded rooms, in the apartments of the sick; and is 
particularly grateful when sprinkled about the house in damp weather” (1824:177). Since 
this is vinegar scented with lavender, rosemary, sage, wormwood, rue, and mint, it would 
likely be helpful in clearing the atmosphere in a close house, especially if someone were 
ill. 
     The environmental analyses provide information about a New England household that 
was prospering. The faunal, botanical, and palynological data suggest a well-fed 
household living in pleasant surroundings, dining and entertaining in good style. The 
parasite remains suggest some level of illness within the house but a level that could 
possibly have been treated at home without recourse to the dubious attentions of a 
physician armed with a bloodletting knife and chloride of mercury. This household seems 
to have been an excellent example of a reasonably healthy and hygienic family in the 
mid-eighteenth century. They are most useful as a baseline for comparison to the Tate 
household. 
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Tate Privy 
Physical context 
    This privy was discovered and excavated at the same time as the Brown privy. As was 
done for the Brown privy, the Tate privy was dated using mean ceramic dates, as well as 
documentary sources, to approximately 1745 to 1771, linking the lower portion with the 
Tate household. The lower portion contained primary domestic refuse (Mrozowski 
2006:163). The upper portion “comprising secondary refuse, may have been deposited 
sometime in the early 1780s by workmen for Trinity Church who were instructed to 
prepare the property for new tenants” (Mrozowski 2006:164). The house was known as 
the Carr House, and William and Mary Tate bought it in the 1730s.  Mrozowski interprets 
the mean ceramic dates to indicate a relatively rapid fill of the privy (2006:161).  
     Reinhard determined that the fecal deposits in the Tate privy were relatively diffuse 
and interprets this to mean that the privy was “less extensively used” and may actually 
have been an area for emptying chamber pots (1986:34). For the Pratt and Brown privies, 
the picture that emerges is of a conventional structure built above a deliberately dug privy 
shaft but, for the Tate privy, it is harder to get a sense of what one might have seen, 
standing in their yard. The tree pollen levels, discussed below, indicate that the privy may 
have been uncovered which would assort better with a midden into which fecal material 
was deposited than imagining a privy shaft without a structure, although an incomplete or 
ramshackle structure might give the same pollen results. Another building nearby is 
interpreted by Mrozowski as William Tate’s blacksmithing shop, because waste products 
from blacksmithing were found throughout the yard (2006:38). 
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 Historical and Social Context 
     In the Tate family, we have a household that is demonstrably poorer than either the 
Pratt or Brown households. Hodge notes William Tate “lacked the military and 
mercantile connections that may have elevated James Brown and his family” (2007:240).  
The neighborhood, although not far from either the Pratts or the Browns, was not solely 
residential but rather a mixed commercial and residential area (Reinhard et al. 1986:34). 
William Tate was a blacksmith and his wife Mary seems to have been a seamstress, 
which would have been good and handy trades for them to follow. Crane states that 
Newport’s merchants offered employment for those in the trades and “enterprising 
townsfolk found it lucrative to produce manufactured goods from imported raw materials 
(1985:34). Ironworkers and blacksmiths found there was a demand for their products and 
merchants “were supplying townspeople (primarily women) with thread and fabric which 
would be returned to the merchant in the form of cloth, garments, and shoes” (Crane 
1986:35). There is documentary evidence that an elite Newport merchant, John Banister, 
had paid Tate for blacksmithing services at different points between 1740 and 1755, but 
for Mary the situation is not as clear cut (Mrozowski 2006:24). Transactions recorded 
between Banister and Mary Tate generally involve the purchase by her of cloth and 
buttons (Mrozowski 2006:26). She is not specifically listed as a seamstress, but the 
situation is very close to the one described by Crane. Even someone who was a small 
shopkeeper might hire women to sew clothing to be sold, as the documentary record 
shows Widow Pratt to have done (Hodge 2007:185). 
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     While not well off, neither were the Tates necessarily as poor as many others in 
Newport. Seamen were often unemployed, drunkenness contributed to the problem 
generally, and, in a town with so many slaves, many laborers who wished to be paid 
would not be hired (Crane 1985:64). Newport had made efforts to keep out those who 
would not be productive citizens and would send non-residents out of town if they could;  
this was not an effective solution, however, and many different schemes for maintaining 
the truly poor were tried (Crane 1985:66). Mrozowski found that William Tate left a will 
in which he bequeathed a sum of money to be used to assist poor people, obviously not 
considering himself as among them (2006:19).  
     Still, the Tate household would have been considered part of the middling group and 
their position and status would have reflected this. Crane states that class and work, rather 
than color or other considerations, determined where someone might live and “where 
occupation and residence can be traced for middle-class tradesmen and artisans, more 
often than not they are similarly located” (1985:50). Mrozowski agrees and notes that, 
living in different streets, even those relatively near each other might carry class signals 
and these differences in neighborhoods “may have been perceptible and meaningful to 
their eighteenth-century inhabitants” (2006:34). 
   Another way in which the Tates might have made money was by boarding people in 
their house. Merchant John Banister’s accounts indicate that he paid Mary Tate for 
boarding people (Mrozowski 2006:27). A 1773 court case in which Mary Tate, by then 
one of Newport’s many widows, tried to evict a boarder from her house indicates that this 
manner of earning income continued up until she herself left Newport the next year 
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(Mrozowski 2006:27). William Tate was in court as defendant in one case in which 
Mingo, an enslaved man possibly owned by Tate, is mentioned, although the exact 
situation is unclear (Mrozowski 2006:28). As in the case of Elizabeth Pratt and Dinah, 
Newport was an unusual place when it came to slave owning by many people of varying 
economic means. Recourse to the law seems to have been a common occurrence at this 
period and, were it not for the information from these cases, we would know far less 
about these households, both permanent and transitory members, and their possessions. It 
is also worthwhile to note that the Tates lived in Newport later than the other two 
households and may have suffered more from the decline of Newport’s fortunes in the 
years leading up to the Revolutionary War (Crane 1985:124). William died in 1758 but 
Mary Tate lived at the house until at least 1774 (Mrozowski 2006:27). 
 
 
Analyses 
 
Parasitological Analysis 
     Even taking onto account the different numbers of eggs produced by roundworm, 
Ascaris sp., and whipworm, Trichuris sp., adult females, it is possible to see that the 
Tates likely suffered more from parasitic illness than did the other households. Such high 
levels of infection, almost comparable with seventeenth-century sites such as the Nanny 
Naylor privy, would have caused a variety of health problems. As macrobotanical and 
palynological analyses indicate, the Tates grew at least some of their own food and this 
may have provided an avenue by which fecal-borne parasite eggs were brought into the 
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household. If night soil is used to fertilize a garden, or simply ends up in a garden 
through careless disposal, and the vegetables are not well washed, the eggs could be 
inadvertently eaten with the vegetables. If the eggs have become infective through 
embryonating in suitable soil for approximately three weeks, the likelihood is that some 
or all members of the household would be infected (CDC 2013) (Table 5.1). 
 
Faunal Analysis 
      The faunal assemblage in this privy contained 1,956 individual specimens, compared 
to 2,478 from the Pratt privy, and 585 from the Brown privy. (Tables 5.12 and 5.13) 
Domestic animals, including pigs, cows, sheep and goats, predominate here, as in the 
Brown and Pratt privies, although beef consumption seems to have been lower in the Tate 
household, while pigs and caprines made up a greater percentage of their intake 
(Mrozowski 2006:46). Determining what this information means, however, is 
challenging. Young cautions that, in interpreting the differences between the Brown and 
Tate households, “it is difficult to say whether the differences in cow and pig biomass are 
because of status of the individual or the overall economic decline of Newport” 
(1987:81). The Tate household was poorer and was living in Newport later than the 
Brown household, and so may have felt the effects of the town’s decline in prosperity.  
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Table 5.12: Species list from Tate Privy, also known as the Carr House 
       
Faunal Category 
 
Common 
name 
NISP MNI # MNI % Biomass 
kg 
Biomass 
% 
Domestic 
mammal 
UID Mammal 
  
 
1565 
   
 
39.68 
 
 
44.79 
Artiodactyl Hoofed 
animal 
25   1.14 1.29 
Sus scrofa Pig 58 4 13.4 9.34 10.55 
Odocoileus 
virginianus 
White 
tailed deer 
2 1 3.3 .39 .44 
Bos taurus Cow 50 2 6.8 21.23 23.96 
Caprine Sheep/goat 96 4 13.4 9.76 11.01 
Capra hirca Goat 3   .20 .224 
Ovis aries 
Birds 
Sheep 17   4.19 4.73 
UID Bird  30   .28 .32 
Phalacrocoracidae Cormorant 4 1 3.3 .13 .15 
Anatidae Duck/goose 3   .07 .08 
Branta 
canadensis 
Canadian 
goose 
4 1 3.3 .26 .29 
Gallus gallus Chicken 8 1 3.3 .19 .21 
Meleagris 
gallopavo 
Turkey 5 1 3.3 .33 .37 
Passeriformes 
Marine 
resources 
Songbird 2 1 3.3 .003 .003 
Cheloniidae Sea turtle 1 1 3.3 .03 .03 
Bufonidae Toad 1 1 3.3 .001 .001 
UID Fish  36   .69 .78 
Clupeidae Herring 2 1 3.3 .009 .001 
Gadidae Cod 10 2 6.8 .08 .09 
Labridae 
Pleuronectiformes 
Wrasses 
Flatfish 
22 
6 
4 
1 
13.4 
3.3 
.09 
.01 
.10 
.01 
Commensals       
Leporidae Rabbit 1 1 3.3 .03 .03 
Sciuridae Squirrel 2 1 3.3 .02 .02 
UID Rodent  1   .007 .008 
Rattus spp. Rat 1 1 3.3 .003 .003 
Canis familiaris Dog 1 1 3.3 .45 .51 
Source: Young 1987:72. 
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          Mrozowski also noted that age at slaughter and skeletal element inventories 
indicate that the Tates may have done some home slaughtering (2006:47). Using element 
analysis, Young found that, in the Tate faunal material, cranial and vertebral elements 
were dominant for all domestic mammals, including 20 percent for cow elements and 50 
percent for caprines (Mrozowski 2006:47). For comparison, in the Brown faunal material, 
cranial and vertebral elements counted for only 10 percent of all elements for each 
domestic mammal (Mrozowski 2006:47). If the Tates had been buying small, previously 
butchered cut of meat, it is less likely that this percentage of cranial and vertebral 
elements would have been present in the assemblage. Age at death for the Tate 
assemblage indicates that several caprines were older than 42 months when slaughtered. 
This pattern may indicate that the Tates kept sheep or goats for milk or wool production 
as well as for later slaughter as meat (Mrozowski 2006:46-47). 
 
 
 
 
Table 5.13: Summary of Faunal Analysis, Tate Privy, feature 1   
 
Faunal Category MNI # MNI % Biomass kg Biomass % 
Domestic 
Mammals 
10 33.3 40.33 95.2 
Wild Mammals 3 10 .44 1 
Domestic Birds 1 3.4 .19 .5 
Wild Birds 4 13.3 .72 1.7 
Marine 
Resources 
9 30 .22 .5 
Commensal 
Species 
3 10 .45 1.1 
TOTAL 30  42.35  
Source: Young 1987:74 
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     A notable difference is the greater number of wild species in the Tate as opposed to 
the Brown privy. White-tailed deer, rabbit, and squirrel are present in the category of 
wild mammals, and cormorant, goose and wild turkey among the wild birds (Young 
1987:72). Commensal species, including dogs and rats, also show up here. In addition, 
the household made use of marine resources, such as sea turtle, cod, herring, and other 
fish (Young 1987:71). 
     Mrozowski speculates that the Tates may have used their yard to raise a pig for the 
household and that could account for the higher level of roundworm, (or Ascaris sp.), that 
shows up in the parasitological analysis (2006:45). Cross infection experiments have 
shown that humans might be infected by Ascaris sp. eggs from pigs, and it was noted that  
“in North America, a pig ascarid infection could occasionally be spread to humans and 
that it mostly occurred when infective eggs found in the soil and manure were ingested” 
and that infection was more likely to occur if the manure of the infected pig was used as 
fertilizer in a vegetable garden (Loreille and Bouchet 2003:40). This describes the 
situation as it might have occurred in the Tate yard, although Loreille and Bouchet state 
that these cross-infection events are limited and should not be seen as occurring in every 
population that raises pigs (2003:40). 
     Mrozowski sees the mix of wild and domestic animals as part of the household’s 
economic strategy “that provided flexibility in a volatile economy” (2006:47). The 
drawback to their strategy was a yard that might have been unhealthy and a contributing 
factor in the transmission of parasitic disease. 
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Macrobotanical Analysis 
     The Tates’ yard deposits are described as “highly organic” and containing “root molds 
that suggested possible garden remains” (Mrozowski 2006:37). This has led to the 
interpretation of macrobotanical and palynological results as indicating “an intensively 
used space that served both domestic and commercial needs” (Mrozowski 2006:40). As 
in the Pratt and Brown botanical assemblages, there are a large number of 
blackberry/raspberry seeds as well as elderberry seeds which, as mentioned above, were 
frequently used in a variety of home remedies as well as cordials and foods (Table 5.14). 
 
Table 5.14: Macrobotanical counts for the Tate privy 
 
Common Name Latin Name Number Recovered 
Blackberry/raspberry Rubus sp. 2,928 
Elderberry Sambucus 
canadensis 
375 
Strawberry Fragaria virginiana 22 
Agrimony Agrimonia straita 10 
Apple Malus spp. 3 
Wild crab apple Pyrus coronaria 2 
Hackberry Celis virginiana 2 
Squash Cucurbita spp. 2 
Nightshade Solanum spp. 2 
   
Source: Mrozowski 2006:40 
 
  
Palynological Analysis 
The pollen profile of this feature shows evidence of the household landscape and 
foodways. Broken pollen of corn, Zea, was found, indicating that flour made from corn 
was used in the household, not a surprising finding for this period (Mrozowski 2006:41). 
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Other pollen from foods such as beans were found, as well as from broccoli and 
cauliflower, although not as much as was found in the Brown privy, indicating lower 
consumption of these plants (2006:41). Pollen from dandelion greens, or Ligulafloreae, 
was present in high levels and Mrozowski postulates that these might have been used, as 
many in this period did, for food, wine making, or even medicine (2006:41) (Tables 5.15, 
5.16, and 5.17). 
 
Table 5.15. Pollen in Tate Privy by Pollination Method 
Plant 
Trees 
Common Name Insect Pollinated Wind Pollinated 
Alnus Alder tree  X 
Betula Birch tree  X 
Carya 
Castena 
Fraxinus 
Juglans 
Hickory tree 
Chestnut tree 
Ash tree 
Walnut tree 
 
X 
 
X 
 
X 
X 
Juniperus Juniper shrub  X 
Pinus Pine tree  X 
Populus 
Salix 
Other plants 
Poplar tree 
Willow tree 
 X 
Asteraceae Sunflower family X  
Brassicaceae Mustard family X  
Cheno-Am 
Fabaceae 
Ilex 
Goosefoot plant 
Bean family 
Holly 
 
X 
X 
 
X 
Lingulaflorae 
Poaceae (Zea) 
Primulaceae 
Umbelliferae 
Dandelion 
Maize 
Primrose family 
Carrot family 
X 
 
 
X 
X 
X 
X 
Source: Reinhard et al. 1986 
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Table 5.16: Arboreal pollen percentages of the fecal levels for the Tate privy    
     
ARBOREAL TAXA  
 % occurrence 
 Tate Privy 
Alnus 1 
Betula 1 
Carya 1 
Castena 1 
Fraxinus 1 
Juglans 1 
Juniperus 1 
Pinus 12 
Populus 1 
Quercus 1 
Salix 1 
  
Total arboreal 22% 
Source: Reinhard et al. 1986 
 
Table 5.17: Non-arboreal pollen percentages of the fecal levels for the Tate privy 
      
NON-ARBOREAL TAXA  
 % occurrence 
Taxon Tate Privy 
Asteraceae  
     Ligulafloreae 16 
     High Spine 9 
     Low Spine 4 
     Artemesia 2 
Brassicaceae 8 
Cheno-Am. 11 
Dispsacus 2 
Fabaceae 3 
Ilex 2 
Physalis <1 
Poaceae  
     Small Grained 12 
     Large Grained <1 
     Zea 8 
Primulaceae <1 
Umbelliferae <1 
Total non-arboreal 78% 
Source: Reinhard et al. 1986 
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Material Culture 
      Using the mean usage dates of the ceramics as done for the Brown assemblage, the 
lower portion of Feature 1 at the site called the Carr House corresponded with the years 
of occupation known for the Tates, with the upper portion, largely a secondary deposit 
dating to the 1780s, corresponding to a later cleaning event (Mrozowski 2006:164). In the 
Tate level was found an array of glass and ceramics, including some French ceramic 
sherds that suggest smuggling activity in Newport since “French goods were under a 
British embargo in the 18th century” (Hodge 2007:242). Bain, however, does not feel that 
this is necessarily the explanation for the presence of these goods, since the world of 
Atlantic trade was complex and there were avenues by which these goods might have 
ended up  in Newport legally (Personal communication 2013).  
     Chamber pots of stoneware were found, but there is no indication that any containers 
that could be labeled as pharmaceutical came out of the excavation (Mrozowski 
2006:51). Not wishing to make too much of absence, it might be considered that home 
remedies would be less expensive and a more important consideration for many people at 
the time, less harsh and irritating than those prescribed by a doctor. While the medicinal 
plants found in the Brown privy were not found here, they might have been overlooked or 
others substituted for the more dangerous jimson weed and poison hemlock. There are 
several documentary indications that William Tate purchased wines and spirits at times 
and these could have been used medicinally or made into cordials and tonics that might 
have appealed more than bloodletting and chloride of mercury (Mrozowski 2006:26). 
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     Some of the items of material culture found seem to indicate that the Tates had 
sufficient means to purchase goods to be used in entertaining. Most notably, a tin-glazed 
punch bowl “decorated with a color scheme attributed to John Fazackerly,” made in 
Liverpool and dated to between 1750 and 1765 was found near the bottom of the privy 
(Mrozowski 2006:49). Items for making and serving tea, along with stems from wine 
glasses hint at means that the environmental analyses do not indicate. 
     In addition to other personal items that may have belonged to Mary Tate, including a 
fan support, beads, thimble, and pins, there were found several fragments of bone combs 
(Mrozowski 2006:55). The comb fragments are believed to be from decorative rather 
than utilitarian combs (Hodge 2007:243). One fragment, however, has the appearance of 
having closely set fine teeth on both long edges of the comb, a design that is closer to that 
of a nit comb, shown in Figure 5.7, than a decorative item.  
     The illustrated fragmentary comb was found on a nineteenth-century site and shows 
how these combs are often found in the archaeological record. A comb like this may be 
simply a grooming tool; it could also indicate the presence of ectoparasites, which 
include lice, fleas and mites, in the household.  
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Figure 5.7.  Fragment of a nit or louse comb.                                                                                                                       
Source: University of Maryland Center for Heritage Resources. 
 
 
     Head lice, or Pediculus humanus capitis, are very well adapted to life on the human 
head, as anyone with a school age child who has come home with lice can attest. They  
are crawlers, not hoppers or fliers and so can only spread by close contact (CDC 2013).  
This aspect of their lifecycle makes them prevalent in areas where people are crowded 
and sanitation is poor. 
     Eradicating them, once they are established, takes time and effort and, in the colonial 
period, treatment would have meant the repeated physical removal of the adults and, 
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equally importantly, the eggs from the hair and scalp.  The adult female louse glues the 
egg, or nit, onto the base of the hairshaft making it difficult to remove without using 
fingernails, as the seventeenth-century woman in Figure 5.8 is doing, or a fine toothed 
comb (CDC 2013). 
 
Figure 5.8. Hunting Lice by Gerard Terborch, 1652.                                                                                              
Source: Web Gallery of Art. 
 
       The blood-feeding adult louse can live for up to a month, with the females depositing 
up to 8 nits a day on the hair, which means that the removal process must be performed 
daily and thoroughly if it is to be effective (CDC 2013). It only takes one or two 
overlooked nits for the infestation to begin again. 
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     While head lice do not carry disease, body lice are known carriers of typhus and have 
caused epidemics in the past. As Napoleon’s army marched into Russia in 1812, 
epidemic typhus spread through troops infested with body lice and, as a 
bioarchaeological investigation of a mass grave a Vilnius in Lithuania showed, killed 
thousands of men (Raoult et al. 2006:112). Fleas might also have been part of the pest 
fauna in a household, particularly if, as the Tate faunal list shows, dogs were present (see 
Table 5.12). 
 
What this tells us about health, hygiene, and sanitation 
    Mrozowski comments that the “combined archaeological and documentary data permit 
two equally plausible images of the Tates” (2006:57). In one image, they are just 
managing to make do by gardening, hunting, trading, working, and raising animals as 
well as trying to purchase some of the goods required to socialize while, in the other, they 
are doing reasonably well by using different means to bring in food and enough money to 
raise themselves within society (Mrozowski 2006:57). He does not see the high levels of 
parasitic infection as necessarily incompatible with the second of those images and notes 
“whether the Tates merely accommodated the biological realities of everyday life or 
experienced real discomfort can only be conjectured” (2006:58). 
     As Beaudry had shown in her study of personal experience at the Lowell 
boardinghouses, using modern notions of what it means to be healthy and comfortable 
can lead to misinterpretation (1993:90). It is difficult to know, from a modern 
perspective, what was important to those being studied, and Beaudry cautions that “the 
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goal should be to try to circumvent the tendency to represent the contradictions generated 
by class-based perceptions of health and well-being in terms of a present-day ‘rational 
and moral’ public aesthetic of fitness” (1993:92). 
     There are, however, still some biological realities that likely impinged on the lives of 
the Tates and illness from poor sanitation could have been part of that situation. If the 
household raised pigs, as has been conjectured, they would be more likely to be infected 
with roundworm, as has been discussed. Another consequence of free-roaming pigs, 
which Bridenbaugh has pointed out were common on the streets, is the risk of 
cysticercosis, an infection acquired not by eating undercooked pork, but by ingesting 
eggs excreted by someone who has an active tapeworm infection (CDC 2013).  
     There is no evidence the Tates had acquired this infection but it might well have 
existed in Newport. The cysticerci, of larval cysts caused by this disease, can develop in 
the muscles or brain and spinal cord. In the muscles, the cysts do nothing other than 
possibly causing some lumpiness but, if they develop in the brain and spinal cord the 
symptoms can be devastating (CDC 2013). Adult onset seizures, confusion, headaches, 
and even brain swelling ending in death are possible and would have been assigned to a 
variety of causes.  
     While poverty and illness, particularly illness linked to poor sanitation, are understood 
to reinforce each other, it is important to consider the second of Mrozowski’s images of 
the Tates as well as the first. In this picture, their strategies allowed them to function well 
within their society and they were only moderately affected by their unsanitary 
surroundings. In this case, parasitic illness might be a low-level background noise that 
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never reached an acute stage and thus became just another part of everyday life. It is, 
perhaps, the more comforting scenario to our modern sensibilities but it is impossible to 
know how the Tates really lived. 
 
Conclusions 
     Attitudes toward the meaning and social aspects of cleanliness, hygiene, and sanitation 
in the eighteenth century were changing. Earlier privy features, such as Ferryland in 
Newfoundland (1621–1673) and the circa 1700 Nanny Naylor privy feature in Boston, 
show evidence of higher levels of parasitic infection than we find in these Newport 
privies (Horne and Tuck 1996; Bain 1998:43). While the Nanny Naylor privy was a 
single-family domestic privy, the Ferryland privy was public and therefore not directly 
comparable, although it is of interest as a privy of early date and for the parasites found in 
it. 
     Even taking into account biases, such as sampling and recovery bias, the Tate 
household is clearly the more heavily infected (see Table 5.1). There is, however, one 
area of parasite reproduction that is not mentioned in Reinhard et al. (1986) or 
Mrozowski (2006) and that is the different rates at which the two parasites, roundworm 
and whipworm, produce eggs, although Reinhard does mention it in his later work. As 
indicated in chapter 2, roundworm females, or Ascaris sp., produce 200,000 eggs per day 
as opposed to whipworm, or Trichuris sp., which produce between 3,000 and 20,000 eggs 
per day (CDC 2013). This means that the difference in the number of eggs in all three 
privies is even more unbalanced than it seems. In all three cases, all other things being 
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equal, it might be expected that more roundworms eggs would be found but in all cases it 
is the whipworm eggs that are higher in number. 
     What might cause this? Roundworm, or Ascaris sp., are usually better at surviving 
drier, sunnier spaces than are whipworm, or Trichuris sp., and, as Reinhard points out 
whipworm is not as easily transmitted as roundworm, because the eggs need shady, moist 
soils (1986:34). As noted above, Queen Anne Square soils were generally moist because 
of poor drainage and this may have given the whipworm eggs an ideal environment in 
which to become infective.  
     There may also have been a behavioral aspect to this imbalance related to the success 
of treatments of the time. Roundworm adults are free living within the intestine which 
means that a purgative treatment will affect them to a greater degree than it would 
whipworm adults, which burrow into the intestinal wall and are less likely to be 
dislodged. In addition, roundworm adults are larger, at 15 to 35 cm, than whipworm 
adults, 4 cm in length, and thus much more likely to be noticed and treated. An individual 
with a whipworm infection is more likely to be asymptomatic, even with a moderate 
infection, while roundworm may cause more physical problems because of the worms’ 
life cycle that includes migration through the body. Another scenario is that the 
imbalances in numbers result from sampling and recovery biases.  
     As Mrozowski noted “perhaps the single most important conclusion to emerge from 
this investigation” of the Tate and Brown households is that “class differences appear to 
have had a greater biological effect than they did culturally” (2006:150). The Tates were 
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at the bottom of the middle group, while the Browns and Pratts were closer to the top, 
and their health and sanitation reflect this reality. 
     Were the three households following the rules of their time in terms of sanitation? 
Bridenbaugh points out “although urban growth everywhere bred conditions requiring the 
assumption of more authority by town governments, very little change in municipal 
institutions took place in this period” (1938:304). Newport, while urban, was less densely 
settled than were other commercial towns of the time, such as Boston and New York, and 
had enacted fewer regulations concerning public health, leaving townsfolk to make their 
own decisions on the placement and depth of a privy or a well (Bridenbaugh 1938:304). 
     The Pratt privy was field-stone lined and nearly six feet deep and the Brown privy, 
based on Mrozowski’s analysis, appears to have been well made and functioning as well 
as might be expected (Reinhard et al. 1986:34). The Tate privy, however, seems to have 
been less so, based on the pollen found and the state of the yard. Based on these 
indicators, how should we understand sanitation and the lives of the Tates? Hodge asks 
“were the Tates, therefore, unrefined?” (2007:246). Their material culture included 
evidence of a punch bowl, tea wares, and porcelain but the environmental picture that 
emerges supports the assessment that they were among the lower of the middling sorts. 
     It is interesting that Mrozowski gives considerably less information about the Brown 
family than the Tates and there is a sense that the moderately prosperous small merchant 
living reasonably well with his family on his two properties just did not have the same 
attraction as the poorer, sicker Tates, working and gardening in their unsanitary yard. The 
Pratt household, brought back to academic life by Christina J. Hodge, draws the 
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imagination by its all-female composition, the mismatch between what we see 
archaeologically and what emerges from the legal and social documentation of her life, 
and her involvement as a widow in the mercantile world of men.  
     In analyzing parasitic disease among members of each household, it is possible to see 
the multitude of factors that made up a group’s susceptibility or resistance to these 
internal invaders. The prevalence of parasitic disease was not a linear progression from 
more to less infected over time but rather a result of intersecting problems and challenges 
to a particular society or subgroup within a society. For the Brown and Pratt households, 
certain behaviors, such as purchasing rather than growing or hunting food, provided a 
measure of protection from infection and reinfection by parasitic worms. Avoiding the 
use of the yard area for working or raising livestock is another behavior that allowed the 
families to remain healthier than poorer families. The Tate household was forced, in 
order to function economically, into behaviors that increased their risk of parasitic 
infection, as well as other health threats. Raising a pig and growing vegetables within the 
yard of their house may have contributed to their higher levels of internal parasites but 
they were necessary activities for survival. 
     In this chapter, I have endeavored to provide a baseline for understanding the range of 
health, sanitation, and hygiene problems facing households in the eighteenth century and 
how these differences appear archaeologically. In studying eighteenth-century health and 
sanitation in these three features, it is the departure from what is expected that is the most 
interesting and productive. In the next chapter, I consider an early nineteenth-century 
privy located on Beacon Hill in Boston, Massachusetts. While the 44 Joy Street privy 
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came into existence only 40 years after the closing of the Tate privy, the world had 
changed.  
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CHAPTER 6 
Health, Hygiene, and Sanitation on the North Slope of Boston’s Beacon Hill 
 
 
 
Physical context 
     The first of the nineteenth-century privies, referred to as the 44 Joy Street privy, is a 
historically important feature that was explored as part of a project that attempted to 
understand the significant impact of the African Meeting House on the life and culture of 
the free African and African-American community in Boston as well as on Boston as a 
whole. Although the privy was found during this project, it is not associated with the 
Meeting House except that it occupied the backlot of 44 Joy Street, which abutted the 
backlot of the Meeting House. The drains that are also discussed in this chapter are 
located in the shared backlot of the two properties. 
     This privy was excavated in 2005 by a team from the Andrew Fiske Memorial Center 
for Archaeological Research in the context of a larger project involving the African 
Meeting House. The Meeting House and surrounding area are situated on the north slope 
of Boston’s Beacon Hill, a steep area that had a high water table, got little sun, and was 
not intensely settled until the nineteenth century (Landon et al. 2007:7) (Figure 6.1). 
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Figure 6.1. Location of the 44 Joy Street site.  Source: Hartnett 2013 and Google maps.                                                              
 
 
    The problematic nature of the high water table in the landscape is indicated by 
archaeological evidence of drains that met in the middle of the backlot (Landon et al. 
2007:11). Part of the challenge involved in this project was to reconstruct and record 
three decades of periodic archaeological investigation at the site as well as to undertake 
new excavations in undisturbed areas (Landon et al. 2007:4) (Figure 6.2). 
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Figure 6.2. African Meeting House excavation map indicating years of excavation.  
The 44 Joy Street privy is S4.5W8 in the South Yard of the backlot. S2W3 indicate the 
area of the drains. Source: Landon et al. 2007. 
 
     The privy itself is not associated directly with the African Meeting House, but rather 
with a nearby tenement located at 44 Joy Street. The land including the lots for 44 and 46 
Joy Street “changed hands a number of times between the 1730s and 1803, before 
Augustin Raillion, a white hairdresser, finally assembled the two” (Descoteaux 2007:62). 
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He mortgaged the land to white spinster Anne Collins who built a tenement that was 
occupied by African-American tenants from 1822-1826 and from 1827-1831 
(Descoteaux 2007:64). Anne Collins sold the land to investors in 1836, who replaced the 
tenement with a stable (Descoteaux 2007:64). After this time, the area seems to have 
become commercial rather than residential. 
     The privy, clay and wood lined and measuring 2.5 meters by 1.6 meters, was located 
in the southwestern corner of the current African Meeting House yard, and its filling has 
been dated to approximately 1811 to 1839, a period encompassing the events referred to 
above (Jacobucci 2007:130). (Figure 6.3) Interpreting and integrating the environmental 
data from the 2007 report by the UMass team is challenging, as each contributor has used 
different systems for labeling the samples they processed. For example, in some cases the 
privy levels are recorded as 3a, 3b, 4c, etc., while in others they are referred to by feature 
and context number (Gallagher et al. 2007; Bain 2007).  
     I have endeavored to provide information in the charts that will indicate, using 
common terms, which drain features or privy levels are being considered. In general 
terms, I have referred to the drain contexts separately, by feature number, and the 44 Joy 
Street privy levels by the terms 3c, 3d, 3e, 4c, 4d, 6d, 6d/e, progressing downward using 
a combination of natural and arbitrary levels (Dujnic et al. 2007:18). Dujnic, the field 
supervisor, reports “the excavation within units followed natural stratigraphic levels, 
numbering them 1, 2, 3, etc. We subdivided natural levels more than 10 cm thick in 
arbitrary levels, labeling them a, b, c, etc.” (2007:18). 
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Figure 6.3. Profile of the east half of the privy. Source: Dujnic et al. 2007. 
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The number and size of the samples provided for each analysis were listed in the report 
(Table 6.1). 
 
Table 6.1: Soil sample collection 
 
Purpose to recover Volume Total Samples Privy Drain Other 
Insect remains 1 Liter 16 8 8  
Plant remains 2 Liters 34 8 22 4 
Pollen remains .03 Liter  12 5 5 2 
Parasite remains .25 Liter 10 8 2  
Source: Dujnic et al. 2007:19. 
 
     A wide variety of environmental archaeological materials and material culture was 
extracted from this privy. From the material culture assemblage, I will consider the items 
related to health, hygiene, and sanitation, including medicine bottles, ceramics such as 
chamber pots and basins, and personal items that have bearing on the everyday lives of 
the tenants. The environmental findings are of great interest; they include analyses for 
parasites, insects, pollen, seeds, and animal bones. 
 
Historical and Social Context 
     Beacon Hill is now nearly synonymous with affluence and privilege and even a small 
studio apartment is prohibitively expensive. In the early nineteenth century, however, the 
north slope of Beacon Hill was not thought of in this way. By the early years of the 
nineteenth century, the area had become home to a small community of free black 
families where “between 1800 and 1830, the cohesiveness of a true community seems to 
emerge” (Cromwell 1994:34).  The African Meeting House, completed in 1806, quickly 
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became the center of social and political life for the black population in Boston. In 
addition, a school for the children of the community, which had opened in 1798 in the 
home of Primus Hall, moved into its basement (Cromwell 1994:35).  
     Orser notes that “poverty and race are ineluctably linked in Western society through 
capitalist practice” (2011:537). That most black residents of 44 Joy Street would have 
been classified as poor is likely, given the restrictions on what type of work was open to 
them. For the single young males and, to a lesser extent, females who made up the bulk 
of tenement and boardinghouse residents, the semiskilled and unskilled jobs available 
would have been uncertain and the pay very low (Horton and Horton 1999:8,17).  It is 
necessary to be careful, however, in making judgments about what effects poverty might 
have had on the black residents of Beacon Hill. While many African Americans would 
have struggled with financial inequality, this was not inevitably the case as the history of 
the black elite in Boston shows.  
    Although there were not significant numbers of black doctors, lawyers, and 
businessmen living in Boston until the mid- to late nineteenth century, there were active 
and successful community members who made up a visible group during the early years 
of the nineteenth century. Historian Adelaide Crowell writes about Boston’s black elite 
and notes that those who fought for economic equality and for the abolition of slavery in 
the early nineteenth century became community leaders, pursuing further goals for 
themselves and their community (1994:34). They enacted the values of Victorian 
America as well, including propriety, cleanliness, respectability, and orderliness (Fitts 
2001:127). 
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     Intemperance was seen as especially dangerous, since it made an individual 
irresponsible and unable to provide for a family (Horton and Horton 1999:29). Horton 
and Horton point out as well that “in a society where poverty was a central fact of life, 
those dedicated to finding viable solutions were less than tolerant of those who appeared 
to be adding to the problem” (1999:29).  The African Society, a social group founded in 
1798, was strongly opposed to drinking, ruling that members who drank to excess would 
be expelled. The society also worked to control crime in the neighborhoods and “the idea 
of a culture of poverty in which deviation from the law was expected did not describe the 
value system of black Boston” (Horton and Horton 1999:29). The elite black community 
and community leaders urged temperance, restraint, and a moral way of life but they did 
so in order to support their community, not to change them to more closely match an 
imaginary ideal of white reformers. 
     Bushman, in his study on the refinement of America over the course of the eighteenth 
and nineteenth centuries, notes that politicians and reformers tried to convince people that 
a rise in social stature was within reach of all who were willing to make the effort but he 
asks “was polite society ready to admit anyone with good manners and a little mental 
culture? Or were the common people meant to stay in their places, segregated and 
excluded from the houses of the refined?” (1992:434). During the first half of the 
nineteenth century, in the larger cities, there were free black people who had “achieved a 
degree of respectability that made the pursuit of refinement a practical goal” (Bushman 
1992:434).   
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     Those who had succeeded tended to be artisans, such as barbers and carpenters, as 
well as teachers and ministers, who had earned enough to buy property and enjoy some 
material prosperity (Bushman 1992:435). The inhabitants of the 44 Joy Street tenement 
worked in some of these professions.  The list of tenants’ occupations includes laborers, a 
mariner, a cordwainer, a hairdresser, a waiter, and a tailor. Among the occupational items 
found was a wig curler, such as a hairdresser might have used, and a carpenter’s folding 
ruler (Landon and Dujnic 2007:175). (Figures 6.4 and 6.5) 
 
Figure 6.4: Folding ruler from the 44 Joy Street privy. Source: Landon et al. 2007.                                                    
 
 
Figure 6.5: Wig curler from the backlot. Source: Landon et al. 2007.                                                    
 
 
        It was, unfortunately, the case that many white middle-class reformers, as they made 
the connection between cleanliness and morality, dirt and vice, also connected black 
people living in poor areas with immorality. When reformers wanted to shock the white 
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readers of their publications, they portrayed relationships between black men and white 
women in a place such as Five Points, New York. One author described the filth in which 
one such couple and their children, “the amalgam of base metals,” lived and emphasized 
the immorality and dangers of such associations (Fitts 2001:126). Even when members of 
the black community were following prescribed values and behaviors, there was an echo 
of this attitude in the white reaction to their efforts to acquire fashionable goods and 
behave in the genteel way advised by the courtesy books of the time. Satiric cartoons 
ridiculed the black community in Philadelphia for behaving in ways that were thought to 
be acceptable only for the white elites (Bushman 1992:439). As poor and immigrant 
groups moved up socially, those who felt themselves to be higher on the scale fought to 
keep them out.  
   While not escaping the pervasive prejudice of the time, Boston was seen as 
comparatively liberal among North American cities and could boast active black and 
white abolitionists among its inhabitants (Cromwell 1994:91-92). This did not mean, 
however, that the goals of white and black abolitionists were in all cases identical. 
Cromwell notes that, for many white abolitionists, “the exclusive goal of antislavery was 
the abolition of slavery” while, for the black community, the aim was broader and 
included civil and political rights equal to those of whites (1994:101). In antislavery 
societies, it was not uncommon for the white members to seat themselves separately from 
the black members and to frown upon anyone who disturbed this arrangement, expressing 
the attitude that “antislavery whites were anxious to aid blacks in any proper manner, but 
that traditions must not be violated” (Cromwell 1994:103).  
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     It was in this world that the tenement at 44 Joy Street existed and in which its 
members lived and worked. While the archaeological evidence can reveal something 
about their daily lives, we must remember the physical, political, and social environment 
in which those lives were carried on and attempt to integrate these understandings into 
the data to provide as full a picture as possible. 
 
Analyses 
 
Parasitological Analysis 
     As noted in Chapter 3, the two most common parasite species in historical New 
England privies are roundworm (Ascaris sp.) and whipworm (Trichuris sp.), both of 
which were found in this privy (Table 6.2). Two samples taken from a drain, Feature 65, 
were analyzed but no parasites were found and so only the privy results are listed in 
Table 6.2. While a small number of eggs of both parasites are present in several levels, 
the largest numbers were found toward the bottom of the privy, where the concentration 
of nightsoil was greatest (Gallagher et al. 2007:148). My colleagues and I did two 
separate counts of parasite eggs in each of the samples listed in Table 6.2., identified as 
first count and second count. In the second count, a small number of eggs were identified 
in samples in which eggs had not shown up in the first count.  
     Figure 6.6 shows a roundworm egg from this privy and, Figure 6.7 whipworm egg, 
from this privy. Both were found in the nightsoil level, which is the lowest level of the 
privy. 
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Table 6.2. Parasites of the 44 Joy Street privy     
 
Parasites  Ascaris 
 
Ascaris Trichuris Trichuris 
Sample # Privy level First count Second count First count Second count 
3 3c 0 31 0 125 
2 3d 0 0 0 66 
4 3e 0 0 633 33 
5 4c 0 113 0 0 
6 4d 1068 217 0 0 
7 6e 3927 1364 356 206 
8 6d/e 0 845 0 116 
Totals  4995 2570 989 446 
Source: Gallagher et al. 2007: 150. 
 
 
      
	   	  
Figure 6.6: Ascaris sp. egg from the                                                                                                      
44 Joy Street privy.                                                                                                                    
(Photo by Susan Jacobucci) 
	  
Figure 6.7: Trichuris sp. egg from the 44 
Joy Street privy.      
(Photo by Susan Jacobucci)  
	  
 
 
                   
     The level of whipworm in the privy, based on Jones’ chart in Table 6.3, indicates a 
relatively low level of infection among the tenement dwellers, particularly when the 
second count of whipworm eggs, in which all samples were palynologically processed, is 
considered. Jones’ chart does not count roundworm eggs but the levels for that parasite 
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are considerably higher than whipworm in the nightsoil. A roundworm female, however, 
can produce ten times the eggs per day of a whipworm female and, when this is taken 
into account, the levels of both parasites are comparable. 
 
Table 6.3. Jones’ chart indicating fecal levels in archaeological soils. 
 
# of T. trichiura eggs per gram of soil Fecal level in soil 
> or = 20,000 Primarily fecal in origin 
2,000 to 19,000 Almost certainly fecal 
500 to 1,999 Substantial fecal matter 
200 to 499 Urban background—some fecal matter 
Fewer than 200 No significance 
Source: Jones 1985: 112.  
 
     It is worth noting that one example of each of two less common parasites was also 
found in the 44 Joy Street privy. One egg of Diphyllobothrium latum, or fish tapeworm, 
and one egg of Necator americanis, or New World hookworm, were identified. The find 
of an isolated egg is not unusual, since some parasite species are found only rarely in 
human contexts. The fish tapeworm, for example, despite the fact that the adult female 
can produce millions of eggs per day, has a complex lifecycle, most of which takes place 
in water. A human must eat an infected fish that has not been cooked sufficiently to kill 
the larvae within the musculature of the infected fish to become infected (CDC 2013). It 
may be that relatively few infections occurred in the nineteenth century when cooking 
and preserving technologies were adequate to kill the parasite in almost all cases. 
     It is always advisable to be careful in the case of finds of individual eggs. The fish 
tapeworm can infect mammals other than humans and so it cannot be definitively stated 
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that it came into the privy in human fecal material. In the case of hookworm, the eggs 
must hatch into larvae in warm, moist soil, which penetrate the skin of a person’s foot, in 
order to transmit the infection to others. This soil-transmitted parasite thrives when feces 
are deposited indiscriminately on the ground, so a contained privy context might prevent 
the infection of others in the community and so provide few eggs to find. While these 
isolated eggs should not be ignored, since they may indicate that sampling or analysis has 
simply missed the greater number of them, their importance should not be 
overemphasized in interpretation. 
     For comparison, the privies that best fit with this one were those analyzed for parasite 
remains in Îlot Hunt, a site in the Lower Town of Quebec City, and those analyzed at a 
variety of sites in Albany, New York. In both Quebec City and Albany, as in Boston, 
parasite remains were found in the privies examined (Bain 2007:47,50; Fisher et al. 
2007:179-181). Bain’s parasitological findings at Îlot Hunt are closer to the 44 Joy Street 
tenement results than are those in Albany. Bain analyzed one privy, a drain, and a well or 
cistern for whipworm eggs (2001:42). In the levels of one of the privies dating from 1825 
to 1875 were found 100 whipworm eggs per gram of soil on the first count, with 200 and 
300 eggs per gram of soil found on the second and third counts respectively (2001:54). 
These were the highest counts of whipworm eggs on the site. Bain indicates that 
roundworm eggs were present as well in most of the privy levels although they were not 
counted (2001:54). 
          In a study undertaken in Albany, New York, 28 privies, one well reused as a privy, 
3 drains, 2 middens, 3 samples of sediment from distillery vats, and a dog burial were 
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analyzed for parasite remains. The dates of these features range from 1740 to 1860. In 
addition, 14 samples were taken from surface contexts, ranging in date from 1640 to 1820 
(Fisher et al. 2007:179-181). One privy produced no eggs of any kind. In 13 privy 
deposits, there were small numbers of whipworm along with large numbers of 
roundworm, as was the case in Boston, while, in seven others, the ratios are closer to 
what might be expected from the differential egg production of the adult female worms. 
In six privies, there were roundworm eggs but no whipworm eggs. In the case of the ca. 
1800 well reused as a privy 310,999 roundworm eggs per gram of soil were found, 
compared to 12,181 eggs per gram of soil for whipworm (2007:179). This is the highest 
number of either parasite found in any of the features in Albany. In two cases, however, 
there are more whipworm eggs per gram of soil than roundworm eggs, which Reinhard 
notes reflects an infection of 20 whipworm females to each roundworm female (Fisher et 
al. 2007:190). These are barrel privies dating to the 1780s, in one of which was also 
found a single egg of the thorny-headed worm (2007:181). This egg represents the first 
archaeological discovery of the parasite, Macracanthorhyncus hirudinaceous, and 
illustrates the occasional importance of single finds (Fisher et al. 2007:181). This parasite 
is usually found in pigs but does occasionally infect humans. The presence of this 
parasite suggests that either pig feces were deposited in the privy or a human had become 
infected by eating the beetle that is the intermediate host for the parasite (Fisher et al. 
2007:189). It is relatively rare for a human to become infected but, if one does, there are 
usually few symptoms unless the worm penetrates the intestinal wall when peritonitis 
could result (University of Pennsylvania 2004). 
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Entomological Analysis 
      In the 44 Joy Street privy and backlot drains, the total number of beetles found was 
119, which Bain comments “is a very small fauna considering the volume of sediment 
treated” (2007:162). The total volume, as indicated in Table 6.1, was 15 liters of soil. 
Another problem included the fragmentary nature of many of the remains that prevented 
identification of certain insects below the family level. Figures 6.8 and 6.9 illustrate two 
of the fragments, one of the head of a beetle and the other of the elytra or wing cover of 
another beetle. Fortunately, beetles have many diagnostic characteristics that allow an 
entomologist to make identifications. 
 
	  
	  
Figure 6.8: Head of Philonthus politus, a  
rove beetle in the Staphylinidae family.                                                                         
Source: Bain 2007:101. 
	  
Figure 6.9: Elytra or wing cover of  
Alphitophagus bifasciatus, a darkling beetle. 
Source: Bain 2007:102.                                                          
	  
     There were few insects found in the drain samples and Bain considers most of them to 
be “background noise” (2007:159). She defines background noise as insects that arrived 
in the deposits by passive transport, in bird droppings, or by reproducing there (2001:55).  
The beetles identified from the drain samples were largely those that would be present in 
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“moldy and composting organic remains as well as stored products,” although they may 
have ended up there because of water moving through the drains (Bain 2007:159). Some 
beetles found include Oxytelus sculptus, a rove beetle that lives in “dung, decaying 
vegetables, mosses, and compost,” and Trox scaber, a carrion feeder, that might indicate 
that there had been dried meat scraps in the privy (Bain 2007: 157). Bain notes that these 
beetles, along with the bark beetles and fungus feeders also found, are part of a fauna 
similar to those she has studied from wooden drains on the nineteenth-century Ilôt Hunt 
site in Quebec City (2007:159). 
          The insect fauna found in the privy is much richer, especially samples from Level 
4c.  Based on her analysis of other sites, Bain has been able to increase our knowledge of 
specific faunas of insects that are found in and around human habitations (1998; 2001) 
(Tables 6.4). These include a house fauna, a compost/dung fauna, an outside fauna, and a 
pest fauna as well as a carrion fauna and a fungus/mold fauna (1998). These are 
groupings that are useful for interpretive purposes although some insects will occur in 
more than one group (Bain 1998:40). 
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Table 6.4: Beetles from 44 Joy Street Privy and Backlot Drains. 
	   Privy contexts by level Drain contexts by feature 
Beetles by 
family/genus/species 
3 3b 3c 3d 3e 4c F30 F31 F32 F65 
Aleocharinae x x x   x     
Alphitophagus 
bifasciatus 
     x     
Anobiidae sp.    x x    x  
Anotylus rugosus          x 
Anthicus sp.      x     
Ataenius spretulus      x    x 
Carpelimus sp.           
Carpophilus hemipterus           
Cercyon terminates           
Ciidae           
Cilea silphoides           
Cryptophagus sp. x x x   x     
Dendrophilus punctatus x x x        
Gnathoncus rotundatus      x     
Hexarthrum ulkei      x     
Hydrophilidae      x     
Lathridius minutus      x     
Monotoma picipes    x x x     
Mycetaea subterranean x x x   x x    
Oryzaephilus sp.        x   
Oxytelus sculptus      x x    
Philonthus sp.      x     
Ptinus fur x x x   x     
Quedius sp.      x    x 
Rhizophagus sp.      x     
Scarabeidae      x     
Silvanidae      x     
 Privy contexts by level Drain contexts by feature 
 3 3b 3c 3d 3e 4c F30 F31 F32 F65 
Staphylinidae x x x x x x    x 
Trox scaber      x  x  x 
Unidentified beetle 
fragments 
x x x   x x  x x 
Other: Flies      x     
Source: Bain 2007:164. 
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Common names of beetles found in the Joy Street Privy and Backlot Drains 
 
Aleocharinae: This is a subfamily of the family Staphylinidae or Rove beetles. 
Alphitophagus bifasciatus:  This is a species from the family Tenebrionidae or Darkling 
beetles. 
Anobiidae sp.: This is a subfamily of the family Ptinidae or Death-watch and Spider 
beetles. 
Anotylus rugosus:  This is a species from the family Staphylinidae and subfamily 
Oxytelinae or Spiny-legged Rove beetles. 
Anthicus sp.:  This is a genus from the family Anthicidae or Ant-like Flower beetles. 
Ataenius spretulus:  This is a species known as the Black Turfgrass Ataenius from the 
family Scarabeidae or Scarab beetles. 
Carpelimus sp.:  This is a genus from the family Staphylinidae and subfamily Oxytelinae 
or Spiny-legged Rove beetles. 
Carpophilus hemipterus:  This is a species known as the Dried Fruit beetle, from the 
family Nitidulidae or Sap-feeding beetles. 
Cercyon terminates:  This is a species of Water-scavenger beetle from the family 
Hydrophilidae or Water-scavenger beetles. 
Ciidae:  This is a family known as Minute tree-fungus beetles. 
Cilea silphoides:  This is a species from the family Staphylinidae and the subfamily 
Tachyporinae or Crab-like Rove beetles. 
Cryptophagus sp.:  This is a genus from the Cryptophagidae or Silken fungus beetles. 
Dendrophilus punctatus:  This is a species from the family Histeridae or Clown beetles. 
Gnathoncus rotundatus:  This is a species from the family Histeridae or Clown beetles. 
Hexarthrum ulkei:  This is a species is known as the Eastern wood weevil of the family 
Curculionidae or Snout and Bark beetles. 
Lathridius minutus:  This is a species form the family Latridiidae or Minute Brown 
Scavenger beetles. 
Monotoma picipes:  This is a species from the family Monotomidae or Root-eating 
beetles. 
Mycetaea subterranean:  This is a species form the family Endomychidae or Handsome 
fungus beetles. 
Oryzaephilus sp.:  This is a genus of Grain beetles from the family Silvanidae or Flat 
Bark beetles. 
Oxytelus sculptus:  This is a species from the family Staphylinidae and subfamily 
Oxytelinae or Spiny-legged Rove beetles. 
Philonthus sp.:  This is a genus from the family Staphylinidae and subfamily 
Staphylininae or Large Rove beetles. 
Ptinus fur:  This is a species known as the Spider beetle from the family Ptinidae or 
Death-watch and Spider beetles. 
Quedius sp.: This is a genus from the family Staphylinidae and subfamily Staphylininae 
or Large Rove beetles. 
Rhizophagus sp.:  This is a genus from the family Monotomidae or Root-eating beetles. 
Scarabeidae:  This is the family Scarabeidae or Scarab beetles. 
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Silvanidae: This is the family Silvanidae or Flat Bark beetles. 
Staphylinidae:  This is the family Staphylinidae or Rove beetles. 
Trox scaber:  This is a species from the family Trogidae or Hide beetles. 
 
     The nightsoil level of the privy, 4c in Table 6.5, had beetles from the compost/dung 
fauna, the fungus/mold fauna, and the carrion fauna. It is not surprising that those insects 
that feed on rotting organic material, such as compost and excrement, made up the most 
common group. This group includes two families of beetles, Hydrophilidae and 
Staphylinidae, which are commonly found in privy fauna (Bain 2007:160). Another 
beetle, from the genus Carpelimus, lives in wet habitats and its presence suggests that the 
privy and surrounding area were wet enough to attract this insect (Bain 2007:161). 
Human excrement would have attracted insects and they, in addition, would have 
attracted those insects that eat other insects. Bain identifies a member of the family 
Histeridae, Gnathoncus rotundatus, which is an insectivore that feeds on fly larvae.  The 
presence of flies’ wings in the privy suggests that flies were common enough to attract 
their own predators (2007:161). 
     The indoor and house fauna seem to have come from the 44 Joy Street building as 
well as from the infested white pine of either the building or the privy itself (Bain 
2007:162). These faunas included weevils and fungus beetles in addition to golden spider 
beetles and other families of indoor insects (Bain 2007:162). Bain notes that these insects 
could have been introduced into the privy either through the drains or in discarded floor 
sweepings (2007:162). 
     What was not found in the insect assemblage was any indication of the yard 
environment or outdoor fauna, for example ground beetles, which Bain interprets to mean 
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that the privy and the drains were covered (2007:163). The overall analysis of the drains 
indicates that they were covered and, although the privy structure has not survived, it was 
very likely that the privy had cover sufficient to exclude outdoor insect fauna. 
     Bain states that the interpretation of the insect remains indicates “a wet privy 
environment containing flies and beetles from a variety of families” as well as indicating 
that grain products consumed by residents “were infested with many secondary infestors 
suggesting consumption of foods that were not of the best quality” (2007:163). She notes 
that the expectation, based on previous archaeoentomological analyses, would be to find 
both primary and secondary infestors but, in this privy, secondary infestors comprise 
most of the fauna, suggesting highly infested foods (2007:162).  Secondary infestors are 
the insect species that do not attack grain that is whole and sound, but rather that which 
has already been invaded by the primary infestors (Bain 2007:161). The saw-toothed 
grain beetle, of the genus Oryzaephilus, is an example of a secondary infestor, one that 
Bain notes was found in drains and privies from this time (2007:158). This beetle was 
found in samples 8 and 9 from a drain and other secondary infestors were found in 
another set of drain samples, 14, 15, and 16 (Bain 2007:162). The nightsoil samples 
included several species of these beetles, among them Mycetaea subterranean, 
Alphitophagus bifasciatus, and Ptinus fur, or golden spider beetle (Figure 6.10).      
    These are the insects that I would expect to find associated with an urban privy in an 
area with a high water table.  The insects found by Bain at the nineteenth-century Îlot 
Hunt site in Quebec City, which included a privy, a filled well or cistern, and drains, were 
numerous and in many cases similar to those found in smaller numbers at 44 Joy Street. 
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Bain, in fact, compared an insect assemblage from a privy at the Abiel Smith School site, 
situated near the Joy Street site, to the assemblage at Îlot Hunt and found that members of 
the family Staphylinidae dominated both assemblages, as it also does in the Joy Street 
assemblage (Bain 2001:64). Staphylinids are a family of rove beetles of over 4,000  
 
Figure 6.10: Head of Ptinus fur, or golden spider beetle.                                                      
Source: Bain 2007:162 
 
 
species and are common in rotting organic remains. Other insects common to the privies 
at Joy Street and Îlot Hunt were Carpelimus sp., Cercyon analis, and Lathridius minutes 
that indicate a moist and moldy environment; there were also insects that feed on 
excrement, grains, and carrion (Bain 2001:60-61). These were both nineteenth-century 
privies in well developed urban areas, which were used for disposal not only of human 
waste, but also of food remains, household refuse, and floor sweepings and the insect 
assemblages reflect this type of use. 
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Faunal Analysis 
     The inhabitants of 44 Joy Street ate what Kennedy and Landon call a middle-class 
diet, consisting of beef, pork, sheep/goat, chicken, turkey, and fish (2007:115) (Table 
6.5).  In their analysis of which parts of domesticated animals were used, Kennedy and 
Landon found that the ratios of body and limb bones to head and feet bones differed 
depending on the animal. Bones from the body, which represent the meatiest cuts, were 
more common from cattle and sheep, while pig bones were “present in closer to normal 
anatomical proportions” (2007:115). An interesting find was large numbers of bones 
from pigs’ feet, one of which showed butchery marks, leading Kennedy and Landon to 
believe that pigs’ feet were purchased as cuts of meat (2007:113). Recipes for preserving 
and preparing pigs’ feet appear in cookbooks of the era (Kennedy and Landon 2007:113). 
Most of the meat eaten came from domestic animals, even taking into account the greater 
survival rate of these mammals’ heavy bones compared to those of birds and fish 
(Kennedy and Landon 2007:110). This is not unexpected, since people in an urban area 
would be likely to shop at a market and so acquire cuts of meat from domestic animals, 
although Kennedy and Landon point out that such a diet indicates a certain level of 
success and economic integration into the larger community (2007:115). Bird bones in 
the privy included those from chicken, turkey, goose, pigeon, and others that were not 
specifically identified. These birds would have been easily found in the market. 
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Table 6.5. Taxonomic representation of bones in the privy         
   
Name 
Domestic 
mammals 
Taxon NISP % MNI % Biomass % 
Cow Bos taurus 15 2.6 1 5.0 6.88 23.5 
Sheep or 
goat 
Caprine 45 7.8 3 15.0 7.06 24.1 
Pig Sus scrofa 57 9.9 2 10.0 4.58 15.7 
Small 
Mammal 
 4 0.7     
Medium 
Mammal 
 92 15.9   3.03 10.4 
Large 
Mammal 
 23 4.0   3.66 12.5 
Mammal 
unspecified 
Commensals 
 138 23.9   2.55 8.7 
Rat Rattus sp. 30 5.2 4 20.0   
Mouse/vole Cricetidae 1 0.2 1 5.0   
Cat F.domesticus 3 0.5 1 5.0   
Raccoon 
 
Birds 
P. lotor 2 0.3 1 5.0   
Pigeon/ dove Columbidae 1 0.2 1 5.0 0.01 0.0 
Goose B. canadensis 1 0.2 1 5.0 0.04 0.1 
Chicken Gallus gallus 7 1.2 1 5.0 0.12 0.4 
Turkey M. gallopavo 3 0.5 1 5.0 0.11 0.4 
Bird, 
unspecified 
Marine 
resources 
 52 9.0   0.60 2.0 
Snapping 
turtle 
Chelydridae 1 0.2 1 5.0 - - 
Cod Gadidae 13 2.2 2 10.0 0.36 1.2 
Fish, 
unspecified 
Other 
 77 13.3 - - 0.24 0.8 
Vertebrate, 
unspecified 
 13 2.2 - - - - 
TOTAL  578  20  29.25  
   Source: Kennedy and Landon  2007:107. 
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    Domestic animals were not the only animals represented in the faunal remains. Turtle 
and fish bones were present as well. Fish bones were recovered from the privy, making 
up around 15% of the assemblage, which Kennedy and Landon attribute to a good 
preservation environment and using 1/8 inch mesh in water screening their samples thus 
catching the small bones that had been preserved (2007:114). Two fish were identified as 
being from the cod family. The authors find that fish made up 2% of the total biomass, 
which is not a high percentage, but it is difficult to state just how important fish were in 
the overall diet of the tenement inhabitants, since marine resources seem to have been 
used to add variety to the diet rather than as a main component (2007:114). The single 
egg of a fish tapeworm found in the parasitological analysis, while too small a sample to 
be conclusive, suggests the possibility that at least one person in the household may have 
eaten a contaminated fish and contracted a food-borne parasitic illness (Gallagher et al. 
2007:150). Of interest is a leg bone from a snapping turtle that shows butchery marks, 
indicating that it was likely eaten (2007:115). This may be an example of wild food used 
to add interest to the diet or it may have been bought along with the other meat at market. 
Kennedy and Landon note that it is impossible to know which is correct but that the 
assemblage as a whole does not indicate much in the way of wild fauna (2007:115).     
     Food storage, particularly meat, could be difficult in the summer months when warm 
weather caused spoilage problems. Lydia Child warned her early nineteenth-century 
readers that “if you live in the city, where it is always easy to procure provisions, be 
careful and not buy too much for your daily wants, while the weather is warm” 
(1832:17). Another aspect of food storage that impacts both sanitation and health directly 
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is the presence of rodents on a site. A high percentage of bones in the privy had rodent 
gnaw marks, which the authors do not find surprising “given the wide variety of waste 
being dumped into the privy for enjoyment by the undiscerning rodents” (2007:109). A 
specific parasitic infection is associated with the combination of stored grain, grain-eating 
insects, and rodents, a combination that is present in this privy.  
     In Appendix B, the life cycle of the parasite Hymenolepsis nana, or dwarf tapeworm, 
is illustrated. The lifecycle of this parasite involves an arthropod, usually a beetle, as 
intermediate host. Humans and rodents can both become infected if they ingest the eggs, 
which are immediately infective upon excretion in the feces (CDC 2013). No eggs from 
this parasite were found at 44 Joy Street, but tapeworm infection would have been a 
possibility in this situation. Parasitology texts refer to this type of infection as not 
uncommon in the modern world and so it is likely that it would have been present 
throughout the eighteenth and nineteenth centuries (Roberts and Janovy 2005:354). 
    Stomach ailments were very common in general and particularly in warm weather. As 
indicated in the analysis of medicinal bottles here and in other nineteenth-century urban 
contexts, many of the identifiable patent medicine bottles held remedies for digestive 
problems (Dujnic 2007; Bonasera and Raymer 2001). While some of these issues could 
be related to parasitic infection, since unspecified gastric complaints would certainly fall 
under the group of possible symptoms, most were probably connected with poor food- 
storage conditions and, in some cases, lack of access to clean water.  
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Macrobotanical Analysis 
     Macrobotanical analysis is very helpful in determining what plants were being eaten 
by the 44 Joy Street household as well as what plants might have existed in the yard area 
and on nearby lots (Table 6.6). From the privy came over 13,000 seeds in total, 
“providing an unprecedented view of middle- and working-class African American 
foodways and plant usage in early-19th-century Boston” (Patalano 2007:125). Thirty-five 
types of seeds and nuts from twenty plant families were found and identified (Patalano 
2007:120). Each soil samples processed for macrobotanical remains was two liters in 
size. 
      In the top layers of the privy, designated in Table 6.6 as level 3, there were fewer 
seeds per liter than in the nightsoil levels, which are levels 4 and 6 (Patalano 2007:125). 
This reflects the fact that the upper layers are composed of fill and the refuse of activities 
that occurred after the use of the privy had ceased, while the lower layers are the result of 
privy use by the 44 Joy Street tenants. Patalano also points out that the lower layers were 
waterlogged and so preserved the seeds better than the upper layers since waterlogged 
environments are very good for preserving organic remains (2007:126-127). These same 
drainage issues, along with the challenges of small spaces common to urban areas, likely 
meant that food was not grown in the backlot but rather acquired at markets in Boston 
(Patalano 2007:120).  
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Table 6.6: Plant Remains from the 44 Joy Street Privy       
Level Latin Name 
By Genus/ 
Species 
3a 3b 3c 3d 3e 
* 
 4c 4d 4e 
* 
6e 6e 
* 
6d/e 6d/e 
* 
Total 
SEED 
TYPE 
              
Elm Ulmus 6 1 0 1 0 1 0 0 0 1 0 0 10 
Strawberry Fragaria 0 9 4 6 0 65 278 176 271 293 596 111 1,809 
Raspberry/ 
Blackberry 
Rubus sp. 0 3 8 3 16 40 161 75 265 80 32 70 753 
Fig Ficus 1 5 3 11 9 61 248 182 318 556 418 390 2,202 
Cherry Prunus cerasus 0 0 0 0 0 0 0 0 17 269 202 257 745 
Peach Prunus persica 0 0 0 0 0 0 0 0 0 2 2 1 5 
Plum Prunus sp. 0 0 0 0 0 0 0 0 0 9 1 2 12 
Apple Malus 0 0 0 0 0 0 1 0 0 19 16 23 59 
Pear Pyrus 0 0 0 0 0 0 1 0 0 31 40 47 119 
Huckleberry Gaylussacia 0 6 8 6 0 120 2,230 469 635 409 372 243 4,498 
Blueberry Vaccinium 0 0 0 0 0 19 76 223 93 148 41 74 674 
Cranberry Vaccinium 0 2 0 0 0 37 98 206 80 226 120 91 860 
Grape Vitis 0 0 0 0 1 0 36 0 32 249 280 272 870 
English 
Walnut 
Juglans 0 0 0 0 0 0 0 0 0 1 0 2 3 
Hazelnut Corylus 0 0 0 0 0 0 0 0 0 0 1 1 2 
Horse 
Chestnut 
Aeschulus 
hippocastanum 
0 0 0 0 0 0 0 0 0 0 0 1 1 
Mustard Brassicaceae 
sp. 
0 0 0 0 0 0 0 0 2 12 1 0 15 
Pepper Capiscum 0 0 1 2 0 2 0 1 0 3 2 2 13 
Tomato Lycopersicum 0 1 0 0 3 26 47 13 88 78 36 32 324 
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Nightshade Solanum 0 0 1 0 0 0 0 0 0 3 0 0 4 
Watermelon Citrullus 
lanatus 
0 0 0 0 0 0 0 0 0 0 12 14 26 
Flatsedge Cyperus 0 0 7 0 0 0 0 6 0 4 0 2 19 
Bulrush Carex 0 0 0 0 0 0 0 0 0 3 0 0 3 
Knotweed Polygonum 1 1 0 0 4 3 7 2 2 2 2 6 30 
Goosefoot Chenopodium 0 0 0 0 0 0 1 0 1 1 0 0 3 
Buttercup Ranunculus 0 0 2 0 0 0 1 2 0 12 2 2 21 
Daisy Chrysanthemum 0 0 0 0 0 0 0 0 0 2 1 0 3 
Milkwort Polygala 0 0 0 0 0 0 3 0 0 0 0 0 3 
Purslane Portulaca 0 0 0 0 0 0 0 0 0 1 0 0 1 
               
TOTAL              13,271 
 * these samples were collected in the field by skimming the wet screening bucket . 
Source: Patalano 2007:124.      
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     Some edible plants identified by this analysis are often found in historic-era New 
England privies, including a variety of berries, cherries, apples, and peaches. Fruits such 
as these were common and available in season to most people. Cherry and peach pits may 
have been thrown into the privy after the fruit had been eaten or prepared for one of the 
many recipes available for these foods, while berry seeds very likely ended up in the 
privy through human feces. Recipes using these fruits for preserves, desserts, and drinks 
are common in early nineteenth-century cookbooks including Lydia Child’s The 
American Frugal Housewife (1833) and Eliza Acton’s Modern Cookery for Private 
Families (1845). Both authors targeted their recipes toward people of moderate income 
who needed to feed a family economically. 
     Patalano notes that tomato seeds were more prevalent in the privy than seemed likely 
based on the reported unpopularity of the food in the nineteenth-century Northeast 
(2007:127). The evidence points to a greater use of this food than would be expected if 
people were avoiding tomatoes, as has been reported in cookbooks of the period 
(Patalano 2007:123). Although a few tomato seeds have been found in the early 
eighteenth-century Portsmouth, New Hampshire, privy of the Sherburne House, they are 
not found in abundance until the mid- to late nineteenth century (Harrington 1989:9). The 
palynological and macrobotanical analyses of three late nineteenth-century and early- 
twentieth-century privies at Harpers Ferry, Virginia, show an increase in the presence of 
tomato seeds over that period (Cummings 1994:100). The evidence of diet from the 44 
Joy Street privy indicates that, without the data gained from archaeology, the 
documentary record would present an incomplete picture of the range of foods people 
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were eating at that time. 
     Although the botanical assemblage is dominated by seeds from fruits and other foods, 
among the evidence for medicinal plants are seeds such as goosefoot (Chenopodium), 
which had been used for centuries as a vermifuge. The American species of this plant 
were used and adapted for treating worms and, in 1820, their anthelminthic properties 
were officially recognized and published in the United States Pharmacopoeia (Narva 
1995:88). There are few of these seeds in the privy, however, and they may be there as a 
result of the weeds that grow in disturbed areas, and whose seeds are commonly found in 
urban privies. Other weed seeds found in the privy include knotweed, grasses, sedges, 
and milkwort, the last two of which grow in wet areas. This situation may be the result of 
previously mentioned drainage problems (Patalano 2007:124). Patalano speculates that 
these weed seeds may indicate that layers of dirt were deposited in the privy for 
sanitation purposes and that the seeds of weeds, grasses, and trees were deposited along 
with the soil (2007:123). 
     In medicinal terms, some of the fruits mentioned above are known to have been used 
as both food and medicine, including raspberries, peaches, and figs (Patalano 2007:122). 
Figs were known then, as now, for their laxative effects, while peaches could be used for 
bladder and chest problems and raspberries as a cordial or, in extract form, as an 
astringent (Patalano 2007:121). Lydia Child provided many home remedies in her book. 
She advised the use of blackberries as a cure for dysentery and noted that they “have 
sometimes effected a cure when physicians despaired” (1832:25). There is also a 
reference to the treatment using blackberry leaves for a sore mouth “from taking 
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calomel,” or chloride of mercury, often prescribed by physicians for a variety of 
problems (1833:28). She advises that physicians should be avoided by attention to good 
diet but, if you are really ill and must send for a doctor, you should make sure he is not a 
quack (1833:87). 
 
Palynological Analysis 
     Twelve soil samples were collected for pollen analysis, five of which came from the 
privy feature, and five of which came from the complex of drains (Jacobucci 2007:131). 
(Tables 6.7 and 6.8)  As is the case with the macrobotanicals above, pollen can be used to 
understand more about what was being eaten and what was part of self-treatment with 
home remedies. 
          It is important to undertake pollen analysis in addition to botanical analysis, since 
plants that do not occur in one may be present in the other. Thoroughwort, or Eupatorium 
perfoliatum which occurs in the pollen analysis but not in the macrobotanical analysis, is 
listed in Lydia Child’s book as “excellent for dyspepsy and every disorder occasioned by 
indigestion” (1833:37). Dyspepsia, an archaic term for upset stomach and indigestion, 
must have been common, based on the number of remedies for the condition. Within the 
lowest levels of the privy, throughwort pollen, known to be a purgative, appetite 
stimulant, and vermifuge was found in high levels, indicating possible medicinal use 
(Jacobucci 2007:137). 
     Pollen from the Lamiaceae family has many medicinal uses that are similar to 
throughwort. Within the Lamiaceae family is mint, which is still used as a treatment for 
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upset stomach and diarrhea (Jacobucci 2007:137). Lydia Child gives eight different 
remedies for stomachic and lower abdominal issues (1833). These remedies would be 
very helpful if the inhabitants of the tenement had been eating less than top-quality food, 
as indicated by the presence of grain-infesting insects in the entomological results.  
     Horehound, another member of the Lamiaceae family, has been well known for 
hundreds of years as a treatment for coughs and congestion. Several plants identified 
through their pollen are used to treat intestinal parasites. Chenopodium, throughwort, and 
common polypody are three that are present. The pollen analyst noted that the highest 
percentage of Chenopodium was recovered from privy level 6d/6e, which is the nightsoil 
level (Jacobucci 2007:137). 
     European-introduced cereal pollen represented 10% of total pollen for the night soil 
privy level, 6d and 6e, indicating that it is likely to have been deposited in human fecal 
material (Jacobucci 2007:136). In this deep nightsoil level, high percentages of pollen 
from the Solanaceae family as well from the Brassicaceae family were found. This 
pollen, coming from food plants such as tomatoes, from the Solaneceae family, and 
mustard, watercress and cress from the Brassicaceae family, indicate that these plants 
were likely consumed and the pollen arrived in the privy in the same way as the cereal 
pollen did (Jacobucci 2007:136). Their presence in the macrobotanical analysis supports 
this interpretation. 
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Table 6.7. A selection of possible dietary and medicinal pollen grains from the privy.     
     
Pollen type Common 
name 
 Level 
3a 
Level 
3b 
Level 
3e 
Level 
4d 
Level 
6d/6e 
Used as food 
or to treat: 
 
Chenopodium 
 
Goosefoot X X X X X Worms 
Rosaceae 
 
Rose family X X X X X Food 
Brassicaceae  Mustard and 
cress types 
 
X X  X X Food/poison 
ivy 
Chicorium  
 
Chicory X X X X X Food/skin 
problems, 
fevers, liver 
problems 
 
Helianthus  
 
Sunflower X X X X X Food 
Poaceae  European 
introduced 
cereal 
 
X X X X X Food 
Ribes  
 
currant X X   X Food 
Vitis  
 
grape  X    Food 
Lamiaceae  Horehound 
type 
 
X   X X Coughs, 
congestion, 
diarrhea 
Solanaceae Tomato, 
ground 
cherry, pepper 
 
  X X X Food 
Apiaceae  parsley 
family, poison 
hemlock 
 
X X X  X Food/nausea, 
diarrhea, 
used as a 
sedative 
 
 
Polypodium 
vulgare 
 
Common 
polypody 
   X X Worms, 
inflammation 
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Ambrosia 
  
Ragweed X X X X X Salves, 
diarrhea, 
fevers 
 
Xanthium  Cocklebur or 
burweed 
 
X X X X X Kidney and 
skin 
problems 
 
Eupatorium 
perfoliatum  
 
Thoroughwort X  X  X Worms, 
colds, flu 
Polygonaceae smartweed    X X Boils, tumors 
Source: Jacobucci 2007:135-137. 
 
 
        
Table 6.8. A selection of possible dietary and medicinal pollen grains recovered from the 
drains.       
       
	   	   	   	   	   	   	   	  
Pollen 
category 
Common 
name 
Feature 
31 
Feature 
30 
Feature 
32 
Feature 
65 
Used as food or to 
treat: 
 
 
Worms 
 
Food 
 
Food 
 
Food/skin issues, 
fevers, liver problems 
Food 
 
Food 
 
Coughs, congestion, 
diarrhea 
Food 
 
Food/nausea, 
diarrhea, used as a 
sedative 
      
Chenopodium 
 
Rosaceae 
 
Goosefoot 
 
Rose 
family 
X 
 
X 
X 
 
X 
X 
 
X 
X 
Brassicaceae Mustard 
and cress 
types 
X X X X 
Chicorium 
  
Chicory X X  X 
Helianthus  sunflower 
type 
X X X  
Poaceae  European 
cereal 
X X X X 
Lamiaceae  Horehound 
type 
X X X X 
Solanaceae  Tomato, 
pepper 
X X  X 
Apiaceae  parsley 
family, 
hemlock 
X X  X 
218 
 
 
Malus  apple    X Food 
Source: Jacobucci 2007:1 
Material Culture 
     The material culture that emerged from the privy feature, and the site as a whole, was 
very rich and varied. Medicine bottles, ceramics, personal items, and occupational items 
were all present and well preserved. These are the items I will discuss, as they are the 
most pertinent to health, hygiene, and sanitation. 
    Medicine bottles from this privy, as well as other features around the African Meeting 
House, are very informative concerning how medication was used in nineteenth-century 
Boston. It should be noted that the following numbers include not only glass recovered 
from the 44 Joy Street privy but also from other backlot contexts at the African Meeting 
House. 
     A total of 4,899 fragments of glass yielded 423 fragments that pertained to 
pharmaceutical bottles and another 18 that were designated toiletries (Dujnic 2007:93). 
The minimum vessel counts were 38 and 8, respectively, although there were 22 
fragments that were labeled as indeterminate as they suggested medicinal bottles but 
could not be conclusively identified (Dujnic 2007:95). 
     Ethical medicine, prescribed by a doctor, was represented by 34 vessels, including 15 
small vials, 8 ointment pots, 2 plain apothecary bottles, 4 embossed bottles, 3 twelve-
sided vials, 2 freeblown bottles, and 1 pill bottle (Dujnic 2007:95). The embossed bottles 
are particularly helpful in tracing the origins of the doctor-prescribed medicine taken by 
the residents. Dujnic identifies bottles that came from three local apothecaries, all on 
Green Street in Boston, convenient to Beacon Hill (2007:96).  
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    Proprietary medicine, also known as patent medicine, was inexpensive and allowed 
people to treat themselves without a trip to the doctor’s office. Five bottles were 
recovered that fell into this category. One was a molded bottle for Cordial Balm of 
Gilead, 2 were Bromo-seltzer bottles, 1 was labeled Castoria, and 1 was Burnett’s 
Boston. The recipe for a homemade version of the Balm of Gilead cordial is given in 
Lydia Child’s book and the only two ingredients are Balm of Gilead buds, just opening, 
and New England rum (1833:26). She recommends it for fresh cuts and wounds and 
advises every family to have it handy. Among the indeterminate fragments were 3 amber 
bottles, 2 embossed bottles, too fragmentary to read, and one molded bottle with recessed 
panels (Dujnic 2007:95). Dujnic points out that Balm of Gilead also has biblical 
associations and was the subject of a hymn, possibly one sung at the African Meeting 
House, and so might have been a comforting product for an ill person to take (2007:98). 
The other bottles include Castoria, used for treating children’s stomach problems, 
Bromo-seltzer, used for headaches, and one of Burnett’s products, which could have been 
a flavoring product or personal care product (Dujnic 2007:99). These bottles were, 
however, determined to be of later date and were likely to have come into the assemblage 
after 44 Joy Street had become a stable. 
     While medicine prescribed by a doctor might be harsh or ineffective, nineteenth-
century patent medicines held another danger. There was no regulation of their contents 
and few people who purchased them knew exactly what they were getting. High levels of 
alcohol, addictive substances, poisonous levels of lead, and the absence of anything 
curative were all possible with patent medicines. 
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     The ceramics that Descoteaux lists under the heading “Hygiene” include five basins 
and two chamber pots (2007:73). Four of the basins and one of the chamber pots are of 
undecorated creamware, one basin is of pearlware, and the second chamber pot is of 
undecorated tin-glazed earthenware. 
     Personal and occupational items were well represented and, because of the great 
preservation environment of the privy, some wooden pieces have survived. Figure 6.3 
shows the folding carpenter’s ruler that was found in one of the upper levels of the privy. 
In the waterlogged lower levels of the privy, excavators noted an increase in the 
preservation of wooden artifacts, including a broom ferrule, part of a hairbrush, and 
ebony utensil handles (Descoteaux 2007:69-70). A fine-toothed vulcanite comb found in 
the privy may have been used to rid the hair of lice (Descoteaux 2011:62). Also, a Naval 
button was recovered that may have belonged to a mariner named Robert Curry who 
resided at 44 Joy Street from 1826–1833 (Descoteaux 2007:64). Excavators also found 
shoes that had been thrown into the privy, perhaps discarded by a cordwainer who lived 
in the house from 1828–1833 (Descoteaux 2007:64). 
     Horton and Horton have studied the birthplaces of those in the black community in 
Boston and have discovered that, in the census of 1850, while southern-born blacks 
accounted for only one-quarter of those with occupations, “they accounted for more than 
40 percent of the black barbers and hairdressers listed” as well as “for 60 percent of the 
black carpenters” and they “ran three of the five black boardinghouses in the city” 
(1999:8). At 44 Joy Street, although the time period in question is 20 years earlier, it is 
possible that some of the tenants may have come north to Boston to join the community 
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on Beacon Hill. For those who were less skilled, it is documented that they took a number 
of different positions, such as waiter, seaman, and laborer, all of which are listed 
occupations for the tenants (Horton and Horton 1999:9). In addition, a single hookworm 
egg was found in the parasitological analysis (Gallagher et al. 2007:150). While one egg 
tells us little, it is the case that hookworm is rare in temperate New England, but much 
more common in the hot and humid southeastern United States; this find raises the 
possibility that one of the tenants brought the infection from the south to Boston.  
     What was not found is important as well. Landon points out that there were few 
alcohol bottles or pipes found in the privy, suggesting that the ideals of temperance and 
moral living urged by black leaders and community organizers were being followed by 
those in the community (2007:170). Horton and Horton note “as Bostonians, the black 
community expressed many values that were typical of nineteenth-century American 
society. Moral living, temperance, self-improvement, and education were themes found 
in black speeches and writing throughout the period” (1999:28-9). Another possibility is 
that alcohol and tobacco were against the rules of the house and the tenants followed the 
regulations. 
 
What this tells us about health, hygiene, and sanitation 
     This site is interesting for its association with the settlement of the North Slope of 
Beacon Hill in the nineteenth century and the development of the different communities 
that shared the area. The exhaustive analyses undertaken by UMass Boston 
archaeologists and others inform our understanding of the health, hygiene, and sanitation 
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of the site and its inhabitants. When studying a tenement, it is important to ask how many 
people are contributing to this deposit and what that means for the results. 
     In comparison, a privy feature in a nearby duplex residence, 71 Joy Street, was 
excavated in 2006. This house was owned by Robert Roberts as an investment property 
from 1824 until 1859 (Grover and Da Silva 2002:61). The house was originally made of 
wood, but the brick house now on the lot was built for Roberts in 1840/41 (Grover and 
Da Silva 2002:62). It is a good example of a residence in which small numbers of both 
family members and tenants lived, including, at times, Roberts’ daughter Harriet, his son 
John, and his brother-in-law the activist and minister Hosea Easton (Grover and Da Silva 
2002: 61). The privy, which Cathcart identifies as well-built but shallow, seems to have 
existed from 1840 until the early twentieth century, during which time it was cleaned 
regularly in order to maintain its usefulness (Danielle Cathcart, written communication, 
November 2013). 
     Roberts, who lived from circa 1780 until 1860, is well known from his occupation as 
butler to three prominent Massachusetts men, including industrialist Kirk Boott, Nathan 
Appleton, and Christopher Gore, who had been a State Senator, a U.S. Senator, and 
Governor of Massachusetts (Grover and Da Silva 2002:62). In addition, he wrote The 
House Servant’s Directory Or A Monitor for Private Families, which is possibly one of 
the first books written by an African American to be published by a commercial press 
(Grover and Da Silva 2002:62). 
     The soil samples from the privy were processed for parasite remains but none were 
present. The sandy soil seemed to be fill and the artifact catalog indicates that very few 
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plant materials were found. The regular cleanings indicated by the construction and long 
use of the privy may be responsible for the lack of parasite and plant remains. Faunal 
remains were present in greater abundance and included mammal bones, some with 
butchery marks, fish and bird bones, oyster and snail shells, and a turtle shell (Cathcart 
2013). This assemblage is similar to many nineteenth-century faunal collections in 
containing evidence of household use of domestic mammals, marine resources, and birds. 
In addition, a large number of rodent bones were found and may indicate that 71 Joy 
Street inhabitants suffered from the common nineteenth-century problem of rodents in 
the house. 
     The material culture found included buttons, pencil leads, tobacco stems and bowls, 
and parts of several shoes. Toys found were a marble and a bisque doll. A broken handle, 
possibly of ebony wood, is tentatively identified in the catalog as a toothbrush (Cathcart 
2013). Ceramics included a variety of redwares and other earthenwares, including 
pearlware, whiteware, ironstone, and creamware. Several items of porcelain, including 
teawares, were also identified. 
     Several embossed bottles were identified, including several for Mellin’s Baby Food, 
one for Sloan’s N&B Liniment, and one for Ayer’s Compound Extract of Sarsaparilla 
(Cathcart 2013). Mellin’s Food was a nineteenth-century powder, developed in England 
but produced in Boston, which was popular with mothers, to whom it was advertised as 
better than milk in hot weather (Oliver 2013). Sloan’s Liniment had started as a horse rub 
in the mid-nineteenth century but soon was sold for human use as well. A pearlware 
cosmetic jar and two perfume bottles, one from Preston and Merrill in Boston and the 
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other from Bazin in Philadelphia, possibly dating from the 1850s, indicate that luxury 
goods were purchased in the household during the nineteenth century. 
     This house was built in the mid-nineteenth century as a single family home, although 
on some occasions two families lived there. Toys and baby food containers indicate that 
there had been children at 71 Joy Street. The faunal remains and material culture are quite 
similar, with the exception of the perfume bottles, to what was found in the 44 Joy Street 
tenement privy. Medicine bottles, teawares, rough kitchenwares, and buttons were 
excavated from both privies, although occupational items were present in the tenement 
refuse but absent from that of the smaller household.  
      Both the University of Massachusetts team and earlier archaeologists who had 
worked on the North Slope of Beacon Hill determined that a high water table was a 
problem in the area, resulting in complex requirements for drains both in the early 
nineteenth and late twentieth centuries. This situation may have complicated waste 
management and drainage for the tenants at 44 Joy Street. In other places where the water 
table is high, privies have sometimes been built above ground, usually as some variation 
on the bucket privy which is removed and emptied periodically unlike the shaft privy 
which must be emptied by being shoveled out (Powell 2006:4). The privy at 44 Joy Street 
was not above ground so the water table must have been low enough to allow it to 
function, although, during the excavation, Dujnic indicates that the soil at the bottom of 
the privy feature was waterlogged and so water-screening was performed in the field to 
recover materials (Dujnic et al. 2007:19). Archaeologically, a high water table can be a 
boon, if it preserves materials in a waterlogged state, as seems to have been the case here. 
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     From the privy feature at 44 Joy Street, a picture of the health, hygiene, and sanitation 
of the residents of the house begins to emerge. The parasitological analysis indicates a 
relatively low level of parasitic infection, although other indicators, such as the results of 
the results of the entomological analysis, indicating compromised food stores, show that 
there were perhaps more health challenges than might otherwise be apparent. 
     The ceramic assemblage offers a mixed picture. Matched sets of dishes are absent and 
the undecorated nature of the basins and chamber pots would seem to show an inability to 
afford more fashionable ceramics, but tea wares are present, indicating participation in 
that social ritual (Descoteaux 2007:77). Descoteaux posits several possible reasons why 
the ceramics present in the privy do not appear to be part of matched sets, although there 
is some indication that different designs of a similar color might have been brought 
together (2011:89). One reason is that matched sets were not important to the inhabitants 
of the tenement; another is that these ceramics were all purchased second-hand or were 
passed down over time (2011:91). She also concluded that was possible that each family 
or individual tenant could have had their own dishes and these would have been 
discarded, not in sets, but as they broke (Descoteaux 2011:92). Other than these ceramics, 
there were a large number of kitchenwares, including redware and stoneware, and 
servingwares. If the tenants were renting rooms without kitchen facilities, then the 
abundance of these everyday kitchenwares might have been the result of meals prepared 
as paid board or as part of a communal kitchen. Landon also notes that there are food 
preparation and storage pieces, which could indicate that food was being kept and 
prepared for many of the tenants (2013:127).  Descoteaux notes the obscurity of the 
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details of the tenants’ lives, such as socioeconomic status, since they did not appear on 
tax rolls or probate inventories, and so their exact situation is difficult to determine 
(2011:94).  
     Orser asks “how does poverty appear in archaeological deposits?” (2011:537). 
Environmental archaeology and material culture analysis provide a part of the answer to 
that question. Bringing together the different lines of environmental data has enlarged the 
picture of daily life to include not only the material culture used but also the environment 
in which people spent their time, ate their meals, and raised their children. The tenants, 
who likely rented only rooms, would still have contributed to the privy deposits through 
disposal of broken ceramics, loss of items, and, even if they were not cooking for 
themselves, disposal of some food remains. 
     Were the owners and inhabitants of the 44 Joy Street house following Boston’s rules 
for waste disposal? Were they obeying or flouting the social strictures on health, hygiene, 
and sanitation?  The owners of the property were in partial compliance with Board of 
Health’s requirement that human excrement must be removed regularly, since there seem 
to have been episodes of cleaning although the condition of the lower privy levels 
indicate that such efforts were incomplete (Blake 1959:228; Landon and Dujnic 
2007:167).  Lack of privy cleaning or incomplete cleaning were common situations in the 
narrow streets and small courts of Boston and the Board of Health investigators most 
often found problems on properties owned by the better-off but occupied by renters 
(Blake 1959:225). As the population increased, landlords erected small, wooden 
buildings as well as tenements in order to increase their rental income, and it was often in 
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these areas that inadequate water supplies, incompletely cleaned or overflowing privies, 
and overcrowding resulted in very poor sanitary conditions (Blake 1959:225). The 
owners of 44 Joy Street, however, seem to have avoided the worst of these conditions and 
maintained the privy in good order. 
          These data suggest that parasitic infection in a household or a community occurs 
for a variety of reasons involving the health and sanitation of the larger as well as the 
smaller group. This is a topic that I will pursue in the next chapter, which involves the 
27/29 Endicott Street privy and the assemblage recovered from that feature, which 
represents the activities of prostitutes in nineteenth-century Boston living and working in 
one space. 
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CHAPTER 7 
Health, Hygiene, and Sanitation among the Women of a Boston Brothel 
 
Physical context 
     The privy at 27/29 Endicott Street in the North End of Boston, Massachusetts, was 
discovered in the course of the excavations that occurred before the Central Artery 
Tunnel project began (Figure 7.1). While engaged in archaeological recovery during the 
early phases of this project, also called the Big Dig, the archaeologists of Timelines, Inc. 
discovered this site just outside the official area of the investigations within the Mill 
Pond, which had been filled in sometime in the early 1800s (Stevens and Ordonez 2005). 
 
Figure 7.1: Modern map indicating the location of the Endicott Street site.                    
Source: Hartnett 2013. Google maps. 
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No funding was available, and no sites dating after 1840 were considered for recovery, so 
this site was excavated and processed by volunteer archaeologists in the summer of 1993 
(Beaudry 2006:260). The features excavated were the vault of a two-chambered privy 
that had stood in the backlot of 27 Endicott Street, serving the houses at both 27 and 29 
Endicott Street, and a nearby cistern (Stevens and Orondez 2005:9; Dudek 1999:4) 
(Figure 7.2). 
 
   
 
 
Figure 7.2. Plan of features excavated in the backlot of 27/29 Endicott Street. F-38, the 
ca. 1860’s privy is the feature under consideration. Source: Beaudry 2006. 
 
     Over 3,000 artifacts and organic remains were recovered from the privy, including 
more than 1,700 ceramic fragments (Dudek 1999:3). Based on an analysis of the artifacts, 
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Martin Dudek, using mean ceramic dating, cross-mend analysis, and documentary 
evidence, was able to date the privy contents from 1850 to 1883 and to determine that the 
cistern was filled sometime during the 1860s to 1870s (1999:3, Stevens and Ordonez 
2005:9). 
     The privy consisted of a west chamber and an east chamber, which Stevens and 
Ordonez suggest meant that the above-ground privy structure, which was used by the 
inhabitants of both houses, contained two seats (2005:9). The west chamber, when 
excavated, proved to have two distinct strata and the east chamber, three strata. Figure 7.3 
indicates the distribution of strata in the west chamber (W2 and W1) and the east 
chamber (E3, E2, and E1) as well as the households responsible for the deposits and their 
dates.  
 
 
Figure 7.3. Cross-section of the privy, indicating households and west and east chambers 
and strata.  Source: Beaudry 2006. 
 
   The cistern was excavated using a backhoe and so has, effectively, only one stratum 
(Stevens and Ordonez 2005:10). Evidence of the use of lime as a sanitizer or deodorant 
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was found in the privy but it does not seem to have caused any change in the privy 
deposits (Stevens and Ordonez 2005:9). 
      The two houses served by this privy and cistern consisted of a wooden structure at 29 
Endicott Street and a brick structure at 27. They show up in the tax records in 1847 and 
appear on Boston maps from 1852 until 1874 (Dudek 1999:4). Dudek has found that a 
wooden structure that is likely the privy shows up on the 1867 Sanborn map of Boston 
and on the 1874 Hopkins map but not on an 1883 map, indicating that the structure was 
removed and the vaults filled between 1874 and 1883 (1999:4). The wooden house at 29 
Endicott Street appears to have existed until sometime between 1874 and 1883, with the 
most likely date of destruction, based on tax records, being 1878 (Dudek 1999:4). The 
brick house at 27 Endicott Street, behind which the privy and cistern sat, lasted until 
sometime between 1895 and 1902.  
 
Historical and Social Context 
     The neighborhood was mixed residential and commercial, originally envisioned as an 
area for working-class homes (Johnson 2010:4). The North End, of which this 
neighborhood was part, received attention throughout the nineteenth century as a 
particularly filthy part of Boston, both physically and morally. The houses at 27/29 
Endicott Street, close to Boston’s Red Light district, were, according to census records, a 
brothel from at least 1855, when a Mrs. Adams lived there with nine other women, 
through the 1860s when the occupation of the members of the household was listed as 
prostitution in city records (Johnson 2010:5). Through the 1850s and 1860s, a Mrs. 
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Cowen and then a Mrs. Lake were listed as head of household, in both cases their 
occupation was prostitute. From 1876 until the closing of the privy in 1883, the property 
was used as a house of prostitution, although one side of the house was, at times, rented 
out to tenants engaged in other employment (Johnson 2010:7). Two such tenants were 
William Gray, a policeman, and Isaac Segar, a jeweler (Johnson 2010:7). 
     In the eighteenth century, while the wealthy enjoyed straight, wide streets and houses 
of brick or stone in other parts of Boston, in the North End, the narrow and crooked 
streets were lined by old wooden houses and, as Blake notes, the only vacant spot by 
1817 was Copp’s Hill, and that was reserved for the dead (1959:220). In the early 
nineteenth century, Boston began making land and, in 1807, started the process for filling 
in the Mill Pond area (Seasholes 2003:155). The land upon which the 27/29 Endicott 
Street houses and privy sat did not exist until the Mill Pond was filled in and built upon. 
     Among other things, some insisted that making land would improve the public health 
by adding housing and eliminating the Mill Pond, which had become so filthy that it was 
alleged to cause stench and disease (Seasholes 2003:156). Despite the claims of improved 
health, the North End in the nineteenth century was a notably bad area for filth.  The 
Board of Health was periodically required to order the overflowing privy vaults emptied, 
and residents were alleged to throw their waste and dirty water into nearby yards, 
allowing it to run into neighboring cellars (Blake 1959:226). 
     By the mid-nineteenth century, many Bostonians felt that sickness and immorality 
were an immoveable part of the North End and that the habits and lives of the immigrants 
who lived there were a large part of the problem (Rosenkrantz 1972:66). Rosenkrantz 
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points out “the situation lent itself to the impression that the dangerous environment was 
in many ways a reflection of the depraved character of the residents,” a sentiment 
common to many middle class people in this period (1972:66).  
     There were two competing theories of how to respond to the needs of the poor. The 
Board of State Charities issued their report that “filthy and degrading surroundings 
doomed the poor to immoral and unhealthy lives” but, on the other side, the preference 
toward private charity “tended to retard legislation to deal with these underlying evils” 
and any legislation put forward was often ignored (Rosenkrantz 1972:66). Efforts to 
manage disease and reduce the number of deaths were made far more difficult by these 
different ideas about how to help the poor. 
     The Tenement House Act of 1868 laid out the minimum sanitary standards for 
tenement buildings in Boston, including one privy for every twenty people, waste 
disposal connected to city sewers, and regular inspections by health officers, but could 
not eliminate the dirt or change the behaviors and attitudes of those it was meant to help 
(Rosenkrantz 1972:67). In 1870, the chairman of the Board of Health, Dr. Henry 
Bowditch, traveled to London to find out how poor areas were managed, reporting back 
on the successes and failures of reformers there (Rosenkrantz 1972:68). He determined 
that model houses that would be clean places for the poor to live could provide a good 
example and that people could be reformed by changing their environment. In addition, 
he saw removing and renovating slums to be not just charitable but businesslike and 
founded the Boston Cooperative Building Company to put his ideas into motion 
(Rosenkrantz 1972:69). 
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     As might have been expected, success was short-lived and the inhabitants of one of 
the first of the model buildings were back to drunkenness and crime within a few years. 
Dr. Bowditch, by now disheartened, decided that the task was simply too large for private 
investment to undertake and looked ahead to the time when governments would provide 
for their poor (Rosenkrantz 1972:69). From the 1870s, state charitable interests took the 
responsibility for public health under their aegis, although political corruption and the 
interests of manufacturing meant that dirt and pollution were often ignored, despite the 
increasing need of Boston and its environs for efficient waste disposal and supplies of 
clean water.  
     Some headway was made with the passing of legislation in 1878 specifically designed 
to prevent the discharging of human waste into water sources (Rosenkrantz 1972:212). 
By this period, scientists and engineers were being hired to assist with public health 
problems, and the appeal to their authority helped get these laws passed. Advances in 
medicine and the emergence of the germ theory of disease meant that these experts were 
listened to and their advice acted upon in a way that had not been true in the past. In 
1887, legislation was passed that allowed the Board of Health to hire a chemist to 
conduct experiments on water quality and water purification and to establish the 
Lawrence Experiment Station for this purpose (Rosenkrantz 1972:213).  
     Although this period saw substantial technological change and improvement, not 
everyone benefitted. Not far from the Lawrence Experiment Station was the planned 
industrial community of Boott Mills. Extensive excavation of the backlots of the 
boardinghouses and agent’s houses and a collaborative effort by archaeologists and 
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environmentalists has provided a picture of day-to-day living and working conditions 
through the nineteenth century that indicates the hazards of the urban work environment 
(Mrozowski et al. 1989:301). The management of Boott Mills in the nineteenth century 
pursued what Mrozowski et al. call “a policy of inaction” leading to a decline in the local 
environment and worker health (1989:307). Privies were not closed or water closets 
provided in a timely manner and water for drinking was drawn from shallow, 
contaminated wells or from the highly polluted canals running just behind the mill 
buildings (Mrozowski et al. 1989:306-307). Conditions did change over time but workers 
suffered at the local level as a result of management’s reaction, or lack of reaction, to 
larger economic and social forces (Mrozowski et al. 1989:301). 
     Although things were looking up for waste disposal and water quality in the second 
half of the nineteenth century, vice and immorality were still problems in urban areas. 
Prostitution in this period was part of the vice and immorality that the reformers likened 
to filth and disease. Boston, like New York and Washington DC, had no shortage of 
places where a man could purchase sexual services. From quick encounters to an elegant 
evening including a meal and champagne at a parlor house, there existed a range of 
options depending on a man’s proclivities and purse (Deutsch 2000:85).  
     The North End of Boston was an area notorious for a variety of illegal activities in the 
nineteenth century. Along with the West End of Boston, some of its streets had 
reputations as places decent middle- and upper-class women could not go without 
damage to their characters and, possibly, to their persons. It was densely populated, 
racially mixed, with a large number of immigrants counted among its residents, and had a 
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high concentration of taverns and brothels (Hobson 1990:13).  
     From the early nineteenth century, Mayor Josiah Quincy and the police had targeted 
vice in these neighborhoods and attempted to rid the area of prostitution, with little 
permanent success. By the 1820s, Boston’s population had increased and there were more 
transients among the residents of the poorest areas of the city while, at the same time, 
“urban reformers were creating higher expectations about order and decorum” (Hobson 
1990:12). These reformers, men and women of the middle and elite classes, were well 
established in city politics and on the boards of charitable institutions and were thus able 
to shape Boston’s policies on the poor and, as they saw it, sinful (Hobson 1990:20). Their 
motivations were a mixture of Christian charity and fear of those they were trying to help 
(Hobson 1990:21). 
     There was also a willful blindness in much of the help they attempted to provide to 
women. This went beyond being unable to understand that supply problems, such as the 
lack of clean water or possessing few clothes, were not the same as being intentionally 
dirty. Domestic service, being performed in the middle-class or elite home, was 
considered by reformers to be morally safer than working in a shop or factory, despite the 
fact that many women went into prostitution after having been sexually assaulted as a 
servant in a supposedly safe household (Deutsch 2000:60). Deutsch asks “how and why, 
in the face of their own evidence, did elite and middle class men and women maintain as 
a cornerstone of ideology about private and civic virtue that the middle class/elite home 
was the safest moral space?” (2000:60). The answer seems to be that they simply could 
not imagine the dangers that domestic service held for poor women who held no power 
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within the household and had little recourse if they were sexually exploited by the 
supposed gentlemen who did possess that power. 
     Despite the efforts of the reformers, prostitution in Boston and other cities remained. 
The most “visible and vulnerable” member of the profession was the streetwalker who 
was at the bottom of the hierarchy and the most likely to be harassed by the police 
(Hobson 1990:30). There were the low-end houses on the next rung up, followed by the 
high-end parlor houses and, at the top, the women kept by wealthy men.  
     An interesting feature of prostitution throughout the nineteenth century was its 
temporary nature in many cases. Many women came into prostitution on the loss of a 
low-paying job or after begin dismissed from domestic work for immorality or pregnancy 
but they did not necessarily remain prostitutes, despite the tendency of Victorian 
literature and sensibility to insist that once a woman had fallen she could never rise again. 
Prostitutes also tended to be quite young, with the average age in Boston and New York 
being between 21 and 23 years old (Hobson 1990:86). Hobson recounts the story of a 
woman who had been seduced and become a kept woman, after which, abandoned, she 
became a prostitute at one of the houses, eventually opening her own respectable 
boardinghouse. After that failed, she became a brothelkeeper (1990:106).  
     The reformers saw prostitutes as “a fixed status or caste,” thus denying the short-term 
and, in some cases, seasonal nature of prostitution and leaving unrecognized the fact that 
“prostitution was a natural outgrowth of women’s social dependencies and weak 
economic position” (Hobson 1990:109). Prostitution could be seen as a pragmatic 
response to the need for these women simply to survive. Denied a living wage because 
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they were women, yet forced to earn money to live, they turned to one of the few options 
available in a society that both used and condemned them. 
     Although some details of the life of this brothel’s later head of household, Mrs. Lake, 
are known, including her 1867 marriage to a Dr. William Padelford, we know few details 
about the women employed in the brothel. The 1855 census provides some information 
about then-madam Mrs. Adams and the women of the brothel, including name, age, and 
birthplace. These details support Hobson’s contention that prostitutes tended to be under 
25 years old (1990:86). Mrs. Adams is, as expected, the oldest woman in the house at 35 
while the rest, with one 28 year-old exception, were 22 years old or younger, the 
youngest being 18 years old (Stevens 2000:6; Johnson 2010:6). The list of birthplaces 
indicates that seven of the nine women were New Englanders and two came from Ireland.  
     Foreign-born prostitutes, particularly from Ireland, outnumbered native-born 
prostitutes but the native-born were preferred in the expensive houses of prostitution 
known as parlor houses (Hobson 1990:108). Prostitutes and brothels were arranged in a 
hierarchy, with the lowest level being the streetwalker, followed by those prostitutes 
working in basement cribs, and moving up to both low- and high-end parlor houses 
(Hobson 1990:108). The Endicott Street house was a low-end parlor house in which the 
mostly native-born women would be expected to present themselves as clean and 
attractive and to entertain male clients with formal dinners, alcoholic drinks and sexual 
services. 
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Analyses 
Parasitology 
     Martin Dudek provided me with sixteen soil samples for parasitological analysis. I 
soaked, centrifuged, and floated all the samples using the process described in Appendix 
C. Of the sixteen samples, four produced parasite eggs and were sent for palynological 
processing at the University of Massachusetts Boston laboratory. This procedure involves 
chemical processing and provides a more concentrated sample as described in Appendix 
C (Table 7.1). 
 
Table 7.1. Parasite results by Harris number and context number. 
 
Harris #/context #/west 
or east chamber and # 
Ascaris sp. 
Roundworm opg 
Trichuris sp. 
Whipworm opg 
Other 
230/8665/west 2 2,338 0 1,403 
233/8741/west 1 2,017 0 0 
235/8705/east 1 1,376 458 1,845 
235/8715/east 1 3,203 1,607 0 
Note: opg is ova per gram of soil Source: Gallagher 2013. 
 
     Both roundworm and whipworm were present in the east chamber of the privy and 
roundworm was present in the west chamber. In two samples, there was another parasite 
egg present that appeared to be a tapeworm species. There are several species of 
tapeworm that infect only humans, as well as a few that infect both animals and humans.  
I counted these eggs in sufficient numbers to justify their inclusion in this analysis and 
there are two genera of tapeworm that they could be.  
     These could be Taenia saginata or Taenia solium eggs, in which case it would mean 
that one or more of the members of the household had eaten infected beef or pork that 
240 
 
had been undercooked or otherwise prepared in a way that was inadequate to kill the 
parasite. Such parasites use humans as their definitive hosts and the adults can become 
many meters long over time. If these eggs are Hymenolepsis species eggs, then the 
situation is one of accidental infection by a tapeworm that usually occurs in rodents, 
using an arthropod as an intermediate host. Human infection usually occurs through 
accidental ingestion of an infected insect although, for H. nana, direct infection of 
humans is possible (Roberts and Janovy 2005:354). Infection with this species of 
tapeworm is milder than that of the Taenia species and causes few symptoms (CDC 
2013).  
     Archaeologically, Taenia species eggs have been found of a variety of sites in both the 
Old and New World, including Old Kingdom Egypt, Bronze Age Germany, and 
seventeenth-century Canada (Goncalves et al. 2003:111). Hymenolepsis species have 
been found by Reinhard on New World sites in the Southwest (Reinhard 1990:153).  
     The question of where in a privy parasite eggs might concentrate is one that is still 
under investigation. Reinhard, who has analyzed soil samples from many privy features, 
has observed that parasite eggs often are found to have diffused through the privy but can 
also be found concentrated at the bottom (Fisher et al. 2007:174). Where they are found 
concentrated at the bottom, the samples taken from the lowest levels give the parasite 
contents of the feature (2007:174). 
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Table 7.2. Harris numbers and dates for the West and East Chambers of the Privy 
 
West Chamber Dates East Chamber Dates 
Harris #-230    1867-1883 Harris #-236 1867-1883 
 Harris #-234 1867-1876 
Harris #-233 1850- 1860s/70s Harris #-235 1850-1860s/70 
Source: Stevens 2000; Johnson 2010. 
 
     In this privy, both situations have occurred. In the west chamber, samples positive for 
parasites have been found in Harris level 230 and 233 while in the east chamber, positive 
samples were only found in Harris level 235, the lowest one (Table 7.2). This is 
explainable when the pattern of refuse in each chamber and in each Harris level within 
the chambers is considered. The west chamber has two distinct Harris levels and there is 
a wide variety of faunal and botanical remains in each. In the east chamber, Harris level 
236 has little in the way of botanical or faunal remains and is probably fill. In this case, 
few or no parasite eggs would be expected.  
     It is puzzling that no parasite remains were found in Harris level 234, since it is rich in 
botanical and faunal material, although it is not as rich as level 235, where two soil 
samples provided evidence of parasites. In addition, level 234 produced several items of 
household refuse, including a gutta percha comb, as well as bones of a cat, a commensal 
rather than food animal, so it may be that there is more household refuse and less 
nightsoil in 234. It is also possible that the parasite remains had settled to the lowest level 
of 235, as Reinhard indicates has happened in other cases. If the soil matrix in the east 
chamber was somewhat more liquid than the matrix in the west chamber, the pattern 
makes sense. The other possibility is that the nightsoil was missed when samples were 
taken from the upper levels of the east chamber or that the eggs within the sample were 
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not found in analysis. 
     Other nineteenth-century privy features have shown both of these patterns. In Five 
Points, Reinhard identified a variety of parasite eggs, including pinworm, roundworm, 
and whipworm. Pinworm eggs had not been found in a historic-period latrine context 
before (Reinhard 2000:402). He found the parasite eggs were dispersed throughout the 
privies, although there was some difference in species at different levels. Whipworm, 
Trichuris sp., was the dominant species in all but the lowest levels, where roundworm, 
Ascaris sp., predominated (2000:402).  In Greenwich Mews, Geismar indicates that 
whipworm eggs were found at the lowest level of one of the privies being studied, but 
also notes that cleaning had taken place (1993:66). In Harper’s Ferry, Reinhard found 
that parasite eggs in three privies tended to be dispersed throughout the levels, although 
with larger counts tending to be in the lower levels (1994:64).  
     Two common fecal-borne internal parasites, roundworm and whipworm, are present 
in this privy in amounts comparable to other nineteenth-century urban privies. The 
highest counts of both parasite species, 3,203 opg, or ova per gram of soil, for 
roundworm and 1,607 opg for whipworm, are very close to the highest counts in the 44 
Joy Street privy, which has counts of 3,927 opg for roundworm and 1,607 opg for 
whipworm. At the Five Points site in New York, the highest opg count for whipworm 
was 5,340, with 16 of 26 samples ranging between 1,000 and 4,500 opg (Reinhard 
2000:397). The highest roundworm count was 3,896 opg, with 16 of 26 samples ranging 
between 500 and 3,700 opg (Reinahrd 2000:397). These ranges indicate that parasitic 
infections among the inhabitants of 27/29 Endicott Street were at levels that were 
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common for urban dwellers in the nineteenth century. 
     The difference between the Endicott Street parasite species and those at Joy Street and 
Five Points is the possible presence in the Endicott Street privy of tapeworm eggs. I 
found no tapeworm eggs in the samples from the 44 Joy Street privy. Reinhard provides a 
list of the parasite species usually found on urban sites and includes beef and pork 
tapeworm as two species he expected to find at Five Points but did not (2000:398). 
Unlike roundworm and whipworm, beef and pork tapeworm are food-borne parasites and 
must be ingested in order to infect humans (CDC 2013). The faunal remains from the 
Endicott Street privy include evidence that both beef and pork were eaten in the brothel 
and the tapeworms could have infected one or more household members in this way. 
Symptoms of tapeworm infection may be very mild or, in heavier infections, may include 
abdominal pain, upset stomach, weight loss, and loss of appetite (CDC 2013). An 
infected woman working in the brothel might have made use of a patent pain killer 
containing opium and alcohol to allow her to continue to entertain clients despite 
intestinal problems. Bottles that had contained such preparations were found in the 
brothel privy (Johnson 2010). 
      
Faunal 
     An array of different domestic and commensal species as well as marine resources 
was identified by excavators. Analysis by trained faunal specialists has not yet been 
undertaken so the following is based only upon my own observations. The soil was 
screened through ¼ inch mesh in order to recover faunal materials (Martin Dudek, 
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personal communication, 2013). Domestic food animals are represented by pig, cow, and 
sheep or goat bones and it is likely that many of the unidentified mammal bones belong 
in this category as well. The bird bones are not identified to species but, based on other 
nineteenth-century domestic urban sites, likely include chicken, turkey, and possibly 
goose. Egg shells identified as those of chickens or geese are also present (Table 7.3). 
 
Table 7.3. Faunal remains by Harris number and context number 
 
Harris # 
 
West 230 West 233  East 234 East 235 
Faunal type NISP* NISP* NISP* NISP* 
UnID mammal 221 187 66 83 
Pig 2 90   
Sheep/goat 12  1  
Cow 1 1 4  
Bird 32 30 3 37 
Eggshell 18 14 9 16 
Fish 49 81 24 19 
Clam shell 5   11 
Oyster shell 1 2  1 
Snail shell 1 2 1 1 
Lobster shell 2 23 7 8 
UnID shell 1 8 34 12 
     
Rodent  1   
Cat   2  
     
Hair   yes yes 
*NISP is number of individual specimens. 
 
     Marine resources are also represented by fish bones and five different kinds of shells. 
This assemblage is not unusual for a household in a port city with access to such foods 
(Siefert and Balicki 2005:70). As in other nineteenth-century privy assemblages, 
commensal animals are represented as well (Milne and Crabtree 2000:130). The remains 
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of one or two cats, in this case the mandible of a kitten and a cat claw, were found and 
provide some evidence of cats kept either as pets or as hunters. 
     Rodents, as I have noted before, are ubiquitous as pests of food stored in bulk. 
Mrozowski et al. noted in their excavations that one of the differences between the 
boardinghouse and the house of the middle-class agent at Boott Mills in Lowell was that 
evidence of rodents was recovered for the boardinghouse but not for the agent’s house 
(1989:312). The boardinghousekeepers bought and stored food for the mill operatives 
living at their boardinghouse while the agent’s house was run as a residence for a small 
family (Mrozowski et al. 1989:314). 
 
Macrobotanical 
      The botanical remains recovered from soil samples have not yet been completely 
processed or identified. Each soil sample was between 1 and 2 liters in size and was 
processed for botanical remains using bucket flotation. I have divided the botanical 
remains into three categories, depending on the degree to which they were counted and 
identified. Table 7.4 is the chart of floated soils samples that were counted and identified 
as far as possible under a binocular dissection microscope by former BU student Janet 
Kay or by me.  
     We found fig seeds in the greatest abundance, followed by raspberry/blackberry and 
strawberry. In addition, we found cherry pits, along with evidence of peaches, grapes, 
apples, a few elderberry, huckleberry, and squash.    
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Table 7.4. Botanical remains from soil samples by Harris number and context number-
counted and identified 
 
Harris # Latin 
name 
West 
230 
 
L&H 
fraction 
West  
230 
 
L  
fraction 
West 
 233 
 
L 
fraction 
East 
235 
 
L&H 
fraction 
East 
235 
 
L&H 
fraction 
Seed type       
Raspberry/ 
Blackberry 
Rubus sp. 2,193 235 51 233 75 
Fig Ficus 2,600 188 558 2,429 8009 
Strawberry Fragaria 100   1,345 50 
Nut   17 2  yes 
Grape/ 
apple 
Vitis/ 
Malus 
105 46 98 78 106 
Peach Prunus  2 2   
Cherry Prunus   3  161 
Elderberry Sambucas  2    
Huckle 
berry 
Gaylussac
ia 
 2 5   
Squash Cucurbita 
sp. 
 2    
Source: Kay and Gallagher data.  
 
     Table 7.5 presents results from samples that have been floated but not yet counted. 
The estimated species are similar in kind and amount to those in the samples that have 
been counted. 
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Table 7.5. Botanical remains from soil samples by Harris number and context number-
estimated from the light fraction. 
 
Harris Latin name East 235 East 235 East 235 
Seed Type     
Raspberry/ 
Blackberry 
Rubus sp. many many yes 
Fig Ficus many many yes 
Nut  yes   
Grape/apple Vitis/Malus yes yes  
Cherry Prunus yes yes many 
Peach Prunus yes   
Source: Kay and Gallagher data. 
 
 
     When the privy was initially excavated, larger botanicals were identified and listed by 
Harris number (Table 7.6). A variety of nut shells, seeds, and pits were found, including 
pumpkin, squash, almonds, chestnuts, pecans, and coconuts. Evidence of coconuts has 
been found on a number of nineteenth-century sites; privy features at Mary Ann Hall’s 
high-end parlor house brothel in Washington, DC, Fort Independence on Castle Island in 
Boston Harbor, and Harper’s Ferry in West Virginia have all yielded coconut shells 
(Clements 1993:55; Cummings 1994:100; Siefert and Balicki 2005:71). At Fort 
Independence, coconuts were found only in the officers’ privy, while in Harpers Ferry, 
they were found in the privy of a wealthy family (Clements 1993:100; Cummings 
1994:100). The women at Endicott Street, while working in the parlor house, had access 
to a high-status food.  
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Table 7.6. Botanical remains from soil samples by Harris number and context number- 
 larger botanicals counted in the field. 
 
Harris # Latin name West 230  West 233 East 234  
 
East 235 
Seed type      
Grape/apple Vitis/Malus  13 3 7 
Cherry Prunus 94 43 10 406 
Peach Prunus 8 59 4 5 
Plum Prunus 6 37  1 
Pumpkin Cucurbita 
pepo 
2 16 1 3 
Squash Cucurbita 
sp. 
1 1  1 
Coconut shell Cocos 
nucifera 
5 9 2 2 
Almond shell Prunus 
amygdalis 
2 yes   
Walnut shell Juglans sp. 3   7 
Pecan shell Carya sp. 1 yes   
Brazil nut shell Bertholettia 
sp. 
4   3 
Hazel nut shell Corylus sp. 3   1 
Chestnut shell Castanea sp. 2 yes   
Butternut shell Juglans 
cinerea 
6 yes   
Nut shell  7  5 15 
 
     The smaller seeds, especially raspberry, strawberry, and fig seeds, which are eaten 
with the fruit and deposited in the privy with fecal material, were only identified in 
floated samples. Larger botanicals, such as the variety of nutshells and cherry pits, which 
would be thrown into the privy as refuse, were noted mostly in field samples, in which 
they could be seen, counted, and identified. Added together, these botanicals provide a 
reasonably good sense of the plant foods the women of the household were eating.  
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Material Culture 
Glass Vessels 
     In this assemblage there were 30 fragments of glass syringes that were of a type, 
called tube syringes, used for a variety of purposes. Eichner notes that the syringes and 
plungers date from between 1840 and 1880 based on their construction but, using 
materials in the stratigraphic layers in which they were found, a tighter date range in the 
1870s is postulated (2008:3). Although glass syringes have been found in other brothel 
privies, Beaudry indicates that the Endicott assemblage is the largest, with a minimum 
number of 19 (Beaudry 2011:6). 
 
 
Figure 7.4. Glass syringes from the privy. Source: Eichner 2008              
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     The syringes from this privy are not those that would be used for injection by needle, 
but rather as cleansing syringes used for hygienic purposes (2008:4). Throughout the 
nineteenth century, this kind of syringe was used for medical purposes such as draining 
wounds, performing enemas, and general cleaning (Beaudry 2011:5). Vaginal syringes 
used for cleansing, contraception, and self-treatment for venereal disease could have been  
used in a brothel on a daily basis and discarded in the privy when broken (Eichner 
2008:6). 
 
 
Pharmaceutical Bottles    
 
     A range of pharmaceutical bottles were found as well that included enough embossed 
and identifiable bottles to assist in understanding the ailments suffered by the women of 
the brothel. Johnson (2010) identified the manufacturers of these compounds and 
determined their uses. There were 39 embossed bottles found in the privy of which 37 are 
medicine bottles dating to the second half of the nineteenth century; these include  
apothecary bottles as well as bottles that contained hair restorers, cosmetics, dental 
powders, pain killers, cure-alls, and syrups (Johnson 2010:5-6). 
     The women in the brothel would have used hair restorers, cosmetics, and dental 
powders to maintain an attractive appearance. All four dental powder containers were 
Van Buskirk’s Fragrant Sozodont bottles dating between 1867 and 1883. It is a product 
that would have been used to keep the teeth clean and the breath fresh (Johnson 2010:12). 
Advertisements also touted its antiseptic benefits. Pain relievers were a popular product 
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and often relied on opium and laudanum as their active ingredients. The remains of two 
Radway’s Ready Relief Anodyne Nervine & Pain Killer bottles were found along with 
Davis Vegetable Pain Killer and Bartine’s Lotion (Johnson 2010:14-16). The lotion was 
advertised as a remedy for rheumatism, sprains, and bruises on men or animals. 
     From their innocuous name, syrups seem as though they would be harmless but could, 
in some cases, be the most dangerous of the patent medicines. An empty bottle of Dr. H. 
Swayne’s Compound Syrup of Wild Cherry, which claimed to cure colds, coughs, 
influenza, and croup, among other ailments, was found in the privy (Johnson 2010:17). 
Schenk’s Pulmonic Syrup, also found, made similar claims. These were not the worst 
offenders. Mrs. Winslow’s Soothing Syrup was marketed as useful for calming teething 
children, which it did, as it contained morphine and laudanum (Johnson 2010:19). These 
syrups could also contain a large percentage of alcohol. The pleasant taste and deadly 
effect were a potent combination, and numerous childhood deaths were linked to 
nostrums of this type (Young 1961:222). Cure-alls and cough remedies also were high in 
opium as well as in alcohol and were effective at deadening pain and potentially creating 
an addiction without curing the underlying problem.  
     Apothecary bottles were often embossed with the name and address of the druggist 
who dispensed them and can thus provide information about where people were buying 
their medicines. Embossed apothecary bottles were found in the privy, all belonging to 
druggists located in Boston. One bottle is embossed with the names of the Wilson 
brothers, who were botanic druggists on Merchants’ Row, another is from J.B. 
Woodward & Co., the third is embossed F.M. Wetherbee, and the fourth bottle is not 
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identifiable beyond the words “apothecary” and “Boston” on the bottle (Johnson 
2010:22). The final bottle had enough lettering remaining to identify it as belonging to 
Stebbin’s Druggist on Market Street in Boston (Johnson 2010:23). It is not possible to 
determine what the bottles contained, although Wilson Botanic Druggists and Stebbin’s 
Druggist are known to have sold drugs, essential oils, spices, and medicinal liquors 
(Johnson 2010:20). 
     In the east chamber, Harris level 234, excavators found a perfume bottle that was still 
sealed and that retained a small amount of viscous, slightly orange liquid (Johnson 
2010:108-109). This is an interesting addition to the pharmaceutical bottles, since the 
liquid inside was present in sufficient quantity to be tested by Dr. Richard Laursen of the 
Boston University Department of Chemistry. He determined that the chromatographic 
profile indicated that the liquid was Copaiba oil from a tropical Brazilian tree, Copaifera 
langsdorfi (Laursen 2010:1; Johnson 2010:40). 
     In addition, 4 large bottles excavated from the privy were determined to have 
contained perfume (Johnson 2010:34). One of these was embossed with the name of E. 
Roussel of Philadelphia, a French perfumer who had settled in the United States (Johnson 
2010:35). Another of the perfume bottles came from G.W. Laird of Broadway and the 
other two bottles contained expensive French perfume from the house of Lubin in France 
(Johnson 2010:36). Evidence of cosmetic use included the remains of a whiteware pot 
that once contained loose face powder and a small bristle brush that may have been a 
rouge brush (Johnson 2010:46).  
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Ceramics 
     Concern with self-care and hygiene are evident in the ceramic assemblage recovered 
from this privy. The remains of chamber pots, wash basins, and ewers in a variety of 
patterns are present in large numbers. Bowls and pitchers designed to fit in wash-stands 
indicate that the women likely bathed in their rooms using the ewer, basin, and sponge. 
This was a common way to become clean for those who could not afford a full bathtub. 
Catherine Beecher, in her popular book The American Woman’s Home, rejects the 
necessity for a full bath and asserts “A wet towel, applied every morning to the skin, 
followed by friction in pure air, is all that is needed” (2002 [1869]:120). Wright notes 
that a survey conducted in the 1880s found that five out of six of those living in 
American cities had no bathtub and, in the tenements of New York, there were still no 
bathtubs as late as 1895 (1960:165). In the 1860s in Boston, there were 3,910 baths 
reported among a population of 177,840 people (Bushman and Bushman 1992:1225-6). 
     Remaining clean was a challenge but one that, by the nature of their work, these 
women had to accept. The number of ceramics related to hygiene in this one privy, 
including more than 30 sherds of wash basins and 50 sherds of chamber pots along with 
sherds of jugs and ewers, is exceptionally large and helps to show that the women of the 
brothel were well-supplied with the tools of their daily personal care routines. As 
Beaudry notes, this image is very different from the one promoted by reformers who 
depicted prostitutes as falling into despair and dying in filth and misery (2011:11). While 
in no way an ideal situation, the daily lives of these women were no worse than those of 
others in the North End and, in some aspects, better. 
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What this tells us about health, hygiene and sanitation 
 
 
Presentation of self 
     An important aspect of the lives of the women of the brothel involved presenting 
themselves to their male clients as clean and attractive. The artifact assemblage indicates 
a high level of self-care and concern with presentation of the body. It is impossible to 
know if the prostitutes were concerned for health and hygiene apart from their business 
concerns, but the end result was that they paid attention to their appearance and this 
included attention to oral hygiene, personal cleanliness, and health, or at least the 
appearance of it. The use of cosmetics, for example face powder and rouge, would have 
been frowned upon for middle-class Victorian women but would have been very useful 
for prostitutes who wished to appear not only attractive but healthy. Skin problems could 
be concealed, as could a blotchy or sallow complexion. As Keim notes, self-presentation 
as performance in public wearing fashionable clothes and shoes as well as an obviously 
made-up face “would have signified a rejection of the chastity, obedience, and 
subservience that entailed proper feminine behavior” (2012:242). The appearance of 
these women would have been a form of advertisement and their clean and fashionable 
appearance a draw to clients. 
     Despite their attention to appearance and the likelihood that they may have been 
cleaner than other women of their class, in some aspects of life, they suffered as much as 
others of the working poor. As at Boott Mills in Lowell, worker health was related to the 
255 
 
work environment and conditions of the urban environment affected the health of both 
mill workers and the women of the Endicott Street brothel (Mrozowski et al. 1989:298). 
Parasitic infection, unwanted pregnancy, venereal disease, and infections are all problems 
that are indicated by the environmental data, artifacts, and documentary evidence.  
 
 
Parasites 
    In the soil samples from this privy, I found parasite remains that I have come to regard 
as “the usual suspects”. Roundworm, whipworm, and possibly tapeworm were present 
and could have caused health problems on their own or aggravated those already existing 
in the infected individuals. The levels of roundworm and whipworm found in the 
nightsoil of this privy indicate that at least some members of the household were 
suffering from moderate infections of intestinal parasites. The type and amount of 
parasites I found in the samples from the Endicott Street privy would not be unusual for a 
working or middle class urban household in the second half of the nineteenth century. 
     Reinhard has made the suggestion that, finding evidence of these fecal-borne 
parasites, it is possible to assume that other parasites, including fecal-borne protozoa and 
bacteria with similar life cycles, were also present (1994:65; 2000:394). Protozoa species 
Giardia lamblia and Entamoeba histolytica and bacterial genera Salmonella and Shigella 
are a partial list of the other health threats that might have been present in the household 
(Reinhard 1994:65). These kinds of protozoa and bacteria can cause severe dysentery and 
other intestinal problems. Because the cysts of these parasites “are not recognizable in 
256 
 
privy sediments, their presence can only be inferred based on discovery of the more 
durable eggs of fecal-borne worms” (Reinhard 2000:394). This is not entirely true now, 
as the option of DNA analysis for finding these types of parasites in the archaeological 
record exists, although few projects have the resources to make use of it. 
 
Prostitutes and venereal disease- copaiba oil 
     The copaiba oil discovered in a sealed jar in the privy is a significant find that allows 
direct access to a preparation used by the household. In this case, the oil was likely used 
in diluted form as a treatment for gonorrhea, a sexually transmitted disease that was very 
common in this period (Johnson 2010). That copaiba oil was well-known as a treatment 
for venereal disease is shown in an account written by a mid-nineteenth-century French 
doctor. He recounts the story of a woman, aged 61, who had a 48-year-old lover, and 
feared she had contracted a venereal disease. Her reason for suspecting this does not 
involve any symptoms, but rather that she has found copaiba oil capsules by her lover’s 
bed (Hellerstein et al. 1981:194). 
     Venereal diseases, particularly syphilis and gonorrhea, were the cause of much pain 
and grief in the Victorian period before effective treatments were available. Prostitutes 
would have been very susceptible and required both treatment and the means to hide their 
condition from clients. An 1858 study revealed that one half of the prostitutes in New 
York City admitted to having syphilis (Yamin 2005:10). These same clients would, in 
time, bring this disease home to their wives and spread the suffering.  
257 
 
     For the women, venereal disease, along with infection and pregnancy, were a few of 
the risks of their profession. It was known that venereal disease was spread through 
sexual intercourse but, as the prostitutes only offering, there was little to be done other 
than to treat it as thoroughly as possible and hope that one escaped the pain and debility 
of syphilis and gonorrhea (Meyer et al. 2005:120).  
 
Other health problems 
     The abundance of fig seeds from the privy could indicate their use as food and as a 
possible medicine. Figs are well-known even now for their laxative effect and might have 
been use at Endicott Street for such a purpose. The sweet taste would be much more 
attractive than most medicines. The pharmaceutical bottles suggest other problems 
plagued the women. 
     Extract of sarsaparilla could be used for stomach distress, for building up the system, 
or, in some cases, for venereal disease (Yamin 2005:10). Tightly-laced corsets caused 
stomach and intestinal problems but, as Yamin has noted, they would have been worn by 
prostitutes to be attractive to their clients (2005:10). Several bone corset holes found in 
the privy indicate that tight lacing of corsets was practiced in this establishment to create 
the fashionable silhouette of the ideal Victorian woman for male clients. The range of 
stomach problems indicated by the patent medicines available likely included those 
caused by contaminated food as well as by parasitic infection and tight lacing. In Nina 
Clifford’s glamorous bordello in Minnesota, the medicine bottles included those that had 
contained bitters and citrate of magnesia for the stomach (Ketz et al. 2005:87). As Ketz 
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points out, these were the private and unglamorous problems that the women dealt with 
on their own (2005:87). 
     Pain killers, cough syrups, and cure-alls may have been used to treat the range of 
ailments they claimed to eradicate but they may also have been used for their high 
narcotic and alcohol content. One cure-all found was Christie’s Magnetic Fluid. This 
product relied on the belief in the curative powers of electricity as a selling point 
(Johnson 2010:25). The list of maladies it claimed to cure included gout, bronchitis, 
epilepsy, cramps, fits, apoplexy, and spinal problems, although it was the stimulant 
nature of the large amount of cocaine it contained that made it a popular medicine. 
Johnson suggests that such a stimulant would have been used in a brothel at this period 
(2010:26). 
      In 1861, the authors of American Woman’s Home warned about “the folly of using 
the many kinds of pills, and other quack medicines, where no knowledge can be had of 
their composition” (Beecher and Stowe 1861:249). Despite warnings such as this, the 
promise of a wonderful cure for painful and debilitating problems must have been too 
powerful for most people to resist. It seems that for many, including the residents of 
Endicott Street, the mysteries of patent medicines made the potions attractive rather than 
suspicious. 
 
 
Glass syringes 
     The assemblage of glass feminine syringes highlights an interesting aspect of female 
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self-care in the nineteenth century. These syringes, in conjunction with the copaiba oil, 
suggest that several of the women in the household were treating themselves for health 
problems. The main uses seem to have been douching to avoid venereal disease and 
pregnancy. While using these syringes, some good might be done but the process was not 
particularly effective for either aim.  
    Beaudry lists the ingredients of common preparations that women would have used for 
these purposes (2011:6-7). Douches for the prevention of pregnancy include a variety of 
ingredients, ranging from innocuous, such as cold water, olive oil, and glycerine, to 
irritating and toxic, such as Lysol and bichloride of mercury (Beaudry 2011:7). 
Treatments for venereal disease included mercury and saline solutions, as well as 
commercially-prepared mixtures including the same extract of sarsaparilla that was also 
used for stomach problems (Beaudry 2011:7).  
     The key reason that this kind of treatment would be appealing, as Diana Wall has 
noted, is that it can be done “without the knowledge of men” (2005:131). She also points 
out that this aspect would be attractive not only to prostitutes but also to middle class 
wives who, even if unaware of the potential for acquiring venereal disease from their 
husbands, would be douching to avoid pregnancy (2005:131).  
 
 
Pregnancy 
      The nature of sex work in the nineteenth century meant that, although women might 
attempt to avoid pregnancy in a variety of ways, the ineffective nature of many of these 
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methods meant that pregnancy occurred despite all precautions. Abortifacients might be 
used in an attempt to end a pregnancy, including mixtures containing iodine, opium, 
strychnine, and prussic acid (Beaudry 2011:7). Use of these poisonous compounds made 
ending a pregnancy in this way a very dangerous undertaking. Another, even more 
dangerous, method was to allow the pregnancy to run its course and then dispose of the 
infant. Crist has described his analysis of infant bones recovered from a Five Points, New 
York brothel privy, from strata dating to the 1840s that indicate someone had used the 
privy vault to dispose of two full-term neonates and a 22-week old fetus (2005:19). He 
notes that it is impossible to state with certainty who deposited the infants there, but the 
most likely explanation is that one or more of the prostitutes working in the brothel had 
been responsible (Crist 2005:20). Crist could not identify cause of death and so these may 
be the remains of children born dead or of children killed at birth. Both infant mortality 
and incidences of infanticide were common in poor urban areas throughout the nineteenth 
century and Crist points out that, after the Civil War, more states began outlawing 
abortion and this may have caused an increase in infanticide after that period until the 
urban infanticide rate began to drop in the early twentieth century (2005:27). 
     Children’s items found in the Endicott Street privy suggest that at least one of the 
prostitutes did give birth a child who survived, although Mrs. Lake, manager of the 
brothel from the mid-1860s through the 1870s, is known to have had a young son during 
her time there (Johnson 2010:7). Marbles made of porcelain and stone were found in the 
privy and may have belonged to a young boy. 
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     Glass breast shields recovered from the privy indicate the presence of a nursing 
mother who needed to protect her clothes and give no outward sign of her activity. In the 
nineteenth century, several kinds of breast shields were produced of materials such as 
glass and metal (http://www.webchildhoodmuseum.com). 
 
 
Figure 7.5: Glass breast shields from the Endicott Street privy. Photo courtesy of Jade 
Luiz 2013. 
    
     Some of these breast shields had a shape similar to modern plastic nipples and 
included holes in the tip. These assisted a mother and infant in the nursing process and 
allowed the baby to receive an increased milk flow while also protecting the mother’s 
nipples from chafing (Web Childhood Museum 2013). In contrast, the shields in Figure 
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7.5 are designed to protect the nursing mother’s dress from milk leaking from the breast. 
Shields in this design were likely present in the brothel to allow a prostitute returning to 
work to conceal the evidence that she had given birth, at least while she was clothed and 
entertaining clients. Shields such as these were also found in a nineteenth-century brothel 
privy in New York’s Five Points area (Yamin 1998:82). 
 
Use of perfume 
     Perfume, as essential oils, plant extracts, and ointment preparations, has been around 
for many centuries. Incense, oils, and unguents, perfumes were used for religious 
ceremonies, personal adornment, and hygienic purposes throughout the ancient world. 
Archaeological evidence of some of the oldest uses of perfume materials have been 
found. Root balls from the incense-producing trees brought to Egypt by the Pharaoh 
Hatshepsut have been discovered, identifiable rose species appear in the frescos on the 
walls of Cretan palaces, and unguent containers from Etruscan and Roman households 
have survived relatively intact (Morris 1984:59, 75).  
     Perfumes, such as cedarwood and patchouli, were also used as natural insect repellents 
(Morris 1984:176). Perfumes could even be considered healing and apothecaries were 
often the ones distilling and selling perfumes along with their other medicinal wares. 
French perfumery became very well known during the eighteenth century and, although it 
suffered, as did all the luxury trades, during and after the Revolution in 1789, it resurged 
under Napoleon (Morris 1984:170). Josephine, in particular, was important in 
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reestablishing the luxury trades in the early years of the nineteenth century (Morris 
1984:174). 
     The perfume bottles excavated from the Endicott Street privy are notable for the 
unexpected whiff of luxury in a brothel that was not thought to be particularly high-end. 
The perfume from the house of Lubin, an expensive scent, was used by European royalty 
and nobility and had been patronized by the Princess Pauline Borghese (Morris 
1984:174). She allowed her name to be used for one of the house’s perfumes, Pauline, in 
the early nineteenth century (Perfume Intelligence 2013). Johnson dates the bottles to 
between 1850 and 1880 and notes that only three perfumes were produced by Lubin 
before 1880, including Eau de Lubin, Eau de Toilette, and a third perfume, Pauline 
(2010:38; Perfume Intelligence 2013).  
     Perfumes can affect humans physically, and animalic scents, such as musk, can 
produce hormonal changes in women who wear them (Ackerman 1990:12). In addition, 
the links between odors and the memory centers of the human brain are direct and scents 
can be very evocative as well as creating an emotional response (Morris 1984:46) While 
it is unlikely that the prostitutes, whether they purchased or were supplied with expensive 
scent, understood the biological intricacies of smell, they certainly understood that rich 
perfumes attracted and pleased their clients as well as concealing unwanted or unpleasant 
odors. 
 
Dental Hygiene 
    Items related to dental hygiene include the largest number of polished bone 
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toothbrushes found on a domestic nineteenth-century site (Beaudry 2013 personal 
communication). As noted, four bottles that had contained dental powder were recovered 
from the privy indicating an attention to dental hygiene. Clean teeth and pleasant breath 
would have been an important part of the initial impression the women made on their 
clients and so would have been a significant part of their hygiene routine. Since many of 
these women came from rural areas of New England, Ireland, and elsewhere, dental care 
as part of the daily practice may have been a new experience for them once they arrived a 
the brothel.  
     It is not uncommon to find teeth in nineteenth-century privies that show evidence of 
the extreme decay that necessitated extraction (Alexander et al. 2008). Among the 
working poor, dental care would have been a luxury and, even if money were found for 
treatment, of poor quality. Pregnancy in working-class women would have strained their 
bodies and could, in some cases, cause dental problems. The old belief that every 
pregnancy takes calcium from a woman’s body and costs her a tooth is today identified 
by the American Dental Association as false, but pregnancy-related oral problems such as 
an increased risk of gingivitis could result in sore gums and lost teeth (American Dental 
Association 2013). A poor woman with a large family might show a higher rate of tooth 
loss than a well-off woman in the same situation, but inadequate dental hygiene rather 
than nutritional deficiencies would have been the cause. 
      It is tempting to hope for results that are out of the ordinary. When dealing with a 
privy that has been used largely by members of a particular sub-culture, it is possible that 
there may be found a distinctive pattern. Archaeologists working on sites that were 
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associated with prostitution had hoped to find a brothel signature in the ceramics and 
refuse on the sites. A pattern in the ceramics assemblages has emerged, that of small sets 
of dining and tea wares used for entertaining clients, but I wondered if I would see a 
distinct pattern in the ills and infections of a low-end parlor house. I can not say that I 
have. 
     The rate and types of parasitic infection are similar to a working-class household in a 
poor and crowded area of Boston and, although we have not found bottles specific to 
treating worms, were likely fought using the same medicines available to anyone. Yamin 
suggests that the duality of the prostitutes’ lives, working class in birth and much of daily 
life but middle class in appearance when entertaining clients, complicates the picture and 
has archaeologists attempting to sort out areas of life and work that may have been 
distinct in practice but that overlap in the archaeological record (2005:138).  
     The privy chambers at 27/29 Endicott Street seem to have been cleaned at times, 
although Dudek characterizes the deposit characteristics as, first, infrequent and 
incomplete cleaning as the privy filled gradually over time, and then rapid filling at the 
end of the privy’s useful life (1999:8). This seems to have been a common pattern for 
privy deposits and fits in well with what was likely the general sanitation pattern in the 
North End, considering the difficulties of regular cleanings of privies set in small 
backlots off narrow streets. Although flouting the law in certain specific areas, the 
sanitation arrangements seem to have followed Boston’s requirements as closely as funds 
and ability allowed. 
      The challenges of life in this part of Boston in the latter half of the nineteenth century 
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were many, particularly for a marginal group composed largely of women. Poverty, 
police harassment, and disease were always present in their world but this household 
gives evidence that they took pride in their appearance, took as much care of their health 
as they could, ate reasonably well, and enjoyed their few luxuries and recreations.      
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CHAPTER 8 
Health, Hygiene, and Sanitation at the Chase House, Portsmouth, New Hampshire 
 
Physical context 
          The Chase House is part of the Strawbery Banke Museum on the waterfront in 
Portsmouth, New Hampshire in the area known as Puddle Dock (Figure 8.1). Strawbery 
Banke includes historic gardens and houses that are open to the public as well as 
archaeological laboratories and curation facilities that are not. The Chase House, a two- 
and- a-half-story Georgian structure, was built in 1762 by John Underwood (Charles 
2008:1) (Figure 8.2). 
 
Figure 8.1. Location of the Chase House, Portsmouth, New Hampshire                             
Source: Hartnett 2013 and Google maps. 
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Figure 8.2. The façade of the Chase House, facing onto Court Street.                      
Source: Virtual Tourist 2013. 
 
     The house gained its name from Stephen Chase, a wealthy merchant, who rented it in 
1779 and eventually purchased the property in 1799.  The house remained in the Chase 
family in possession of the son and then grandson of Stephen Chase until 1881. In that 
year, it was given to the town of Portsmouth for $1 to be used as a home for poor and 
orphaned children (Charles 2010:29). The house remained a Children’s Home until 1916, 
when it was privately purchased as a summer residence, continuing in this use until it 
became part of the Strawbery Banke Museum in the early 1960s (Charles 2010:29). The 
residents of the Children’s Home were moved into a more modern building in 
Portsmouth in 1917, which still exists as the Chase Home for Children (The Chase Home 
for Children 2013). 
     It was in the southeast corner of this property’s back yard that a privy was uncovered 
in 2008. Eleven 1 m x 0.5 m excavation test pits were dug during the summer field 
season of 2008 to determine the exact locations of a kitchen ell, a barn and a privy that 
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were shown on historical maps (Charles 2008:1). Based on these maps, archaeologists 
concluded that a barn stood in the back yard from approximately 1813 to sometime prior 
to the 1850s and that a privy shown on Sanborn maps was in use from 1887 to 1956 
(Charles 2008:1) (Figures 8.3, 8.4). Evidence of the barn, privy, an old sidewalk, and 
trash areas on the site were located and excavated over the course of five summer field 
seasons, from 2008 until 2012. 
 
 
Figure 8.3. 1813 Hale Map of Portsmouth, showing the location of the Chase House. To 
the right of the house may be seen a long outbuilding extending into the back of the 
property. Source: Charles 2013. 
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Figure 8.4. 1887 Sanborn Map of the Chase House when it was a Children’s Home. The 
privy is indicated in the back yard.  Source: Charles 2009                                                                               
 
 
 
     The nineteenth-century economic downturn in Portsmouth, so detrimental to the 
inhabitants, has provided a benefit to archaeology since it meant that many old houses 
that in other towns would have been pulled down for new building, could not be updated  
and so remained to be rediscovered and restored in the mid-twentieth century (Charles 
2010:25). Of the thirty seven houses and buildings in Strawbery Banke, twenty five of 
them are on their original foundations, allowing archaeologists to understand the context 
of the sites clearly (Charles 2010:25).  
     The privy vault was large, measuring 8 by 16 feet in plan, and was composed of “a 
brick footing overlaying a fieldstone foundation” (Charles 2013:45). Archaeologist Sheila 
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Charles states that the size of the privy vault indicated an outhouse with several holes 
made to accommodate several users (2010:39). For the final capping, coal ash was used 
(Charles 2008:1). Coal ash was easily obtainable in the area from domestic stoves as well 
as from the Walker Coal Company and could be used not only for capping a privy, but 
also for grading the area around it and for improving drainage (Charles 2010:39).      
     Archaeologist Sheila Charles directed all of the excavations at this site. She derived a 
date for use of this privy from documentary sources and from the artifacts. 
Archaeologists are in the process of analyzing artifacts and their deposition and so the 
dating is still, to a degree, conjectural. Stephen Chase’s 1805 probate inventory lists 
green shell edged pearlware tea and tablewares and his widow Mary’s 1820 inventory 
lists a pearlware chamber pot and whiteware as well as tin enameled and slip-decorated 
earthenware kitchen items. Examples of each of these ceramic types were recovered from 
the privy, allowing us to link that deposit to the Chase household. A blue hand-painted 
pearlware chamber pot lid, known to have been produced in England from 1820 to 1840, 
was also found (Charles 2010:30). 
     Determining the phases of use of this privy has been complicated by the periodic 
nineteenth-century cleaning episodes and probable deposition of refuse from earlier 
periods of occupation into the privy on at least some of these occasions. Trash deposits 
were discovered in areas of the yard and lead to the inference that disposal patterns at the 
house included a dense midden north of the privy, extending 1 meter below the surface 
and including eighteenth-century ceramics in the lowest level. Similar deposits were 
found in the south and east yards and produced artifacts dating from the eighteenth 
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century to the twentieth; open middens seem to have existed just beyond the back door 
and around the privy (Charles 2013:53).  
     Charles’ analysis of artifact deposition patterns, maps and the construction of the privy 
walls and led her to conclude that the privy saw three phases of use, corresponding to the 
first quarter, middle, and end of the nineteenth century. Initially she thought that the privy 
did not appear on any maps until 1887, which would confine it to the period of the 
Children’s Home, but, as she conducted further research, Charles concluded that the 
outbuilding that appears on the Hale map of 1813 could have contained the privy 
(2013:28) (see Figure 8.3). When this outbuilding, a barn, was demolished some time 
before 1850, the privy may have remained as a freestanding structure; it appears on post-
1850 maps as a smaller outbuilding. 
     The first phase of fill is represented by the lowest level of the privy, which seems to 
have formed in the first quarter of the nineteenth century, after the death of Stephen 
Chase, when his son, William, along with two female servants, lived in the house 
(Charles 2013). Charles notes that the groundwater, beginning at 98 cm below the ground 
level, made excavation challenging and prevented the determination of the exact bottom 
of the privy, which was estimated to be 140 cm below ground (2013:46). Other 
nineteenth century privies in Portsmouth are deeper and have stone floors thus, despite 
finding a wooden layer at 140 cm that could be the privy bottom, Charles feels that the 
true bottom may not have been reached (2013:46). 
     The second phase occurred after the death of William in 1834, when his widow, Sarah 
Blunt Chase, lived in the house. Throughout the 1840s and 1850s, she rented out rooms 
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to boarders, an indication that the Chase family’s fortunes had waned (Charles 2013:30). 
It may have been during this phase that the privy was expanded. Charles notes that she 
found two different brick construction patterns in the privy pit’s south wall (2013:45). 
One part of the wall is in English bond with alternating stretchers and headers, a style 
commonly used in the seventeenth century, while an adjacent wall portion used an 
American style that came into use around 1850 (Loth 1974:84,115). Charles speculates 
that this privy vault may have been expanded as the Chase household grew or it might 
have occurred later, at the beginning of the period when the house became a children’s 
home. Sarah Chase died in 1881, and the house passed to George Bigelow Chase, the son 
of William’s brother Theodore, who sold the house for $1 to the Children’s Home (Chase 
2013:30). 
     The progress of excavation is indicated in Figures 8.5 and 8.6. Figure 8.5 is a drawing 
done after the 2010 excavation season and indicates the unit numbers. Figure 8.6 
provides an overview of the house and yard as a whole, including the privy and kitchen 
ell, although it does not indicate the area of the barn. In Figure 8.7, a closer view of the 
area of the privy excavation, indicating the position of stones and bricks, as well as 
excavations outside of the privy, is given. 
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Figure 8.5. Map of 2009 and 2010 excavations at the Chase House Privy Site.  
Source: Miller 2010, courtesy of Sheila Charles. 
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Figure 8.6. The Chase House excavations as of 2013. The arrow indicates the area of the 
privy vault in brown.  Source: Miller and Martin 2013 
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Figure 8.7: A closer look at the privy excavation block. Source: Miller and Martin 2013 
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     In the layout of the house, kitchen ell, and privy, the Chase House back yard closely 
resembles that of the nineteenth-century Rider-Wood House, which is across Jefferson 
Street from the Chase House. Wheeler, in her reassessment of the Rider-Wood privy and 
midden found that while earlier archaeological studies of the privy belonging to the 
widowed Mary Rider had characterized her as a pauper after her husband’s death in 1819, 
she was not poor (1995:). Mary Rider had used both the privy and midden to dispose of 
ceramics and food remains and, by studying both assemblages, Wheeler was able to show 
that Rider ate a varied diet and kept up with the latest ceramics (1995:1). From the 
documentary record, Wheeler found that Rider, as a widow, had kept a shop, supported 
family members, and left a substantial estate at her death, all of which more closely 
aligned with the reassessment of her situation than had the earlier studies (1995:3).  
 
Historical and Social context 
     Portsmouth, New Hampshire is an old New England port town that has had varied 
fortunes over the last four centuries. Pendery identifies three economic and settlement 
phases through which the Puddle Dock area of Portsmouth passed over the course of 
those centuries (1980:24). The seventeenth century settlement period, from 
approximately 1630 to 1680 was characterized by English-style enclosed farmsteads. In 
the second phase, the eighteenth century, Portsmouth experienced prosperity through 
trade and the activities of local merchants and craftsmen. Pendery indicates that, at this 
period, the houselot, including a garden, craft area, and wharf, was the most common 
domestic arrangement (1980:30). The third phase is one of decline in the nineteenth 
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century, at which time a combination of economic depression and a series of fires as well 
as the advent of the railroad caused the area to become dilapidated and unfashionable. 
Absentee landlords rented out small lots to laborers and the poor so that, by the beginning 
of the twentieth century, the area had deteriorated significantly (1980:35). 
          Eighteenth-century Puddle Dock had many artisans, including painters, potters, 
carpenters, and sail makers, and their houses and workshops existed side by side (Charles 
2010:33). Tavern keepers, clerks, and other workers lived there as did the wealthier 
merchants and ship owners. By the early nineteenth century, fires and trade problems had 
caused a depression and new groups moved into Puddle Dock as the area became more 
industrialized with the arrival of the railroad and the mills (Charles 2010:34). As this was 
occurring, businessmen and professionals moved into new residential neighborhoods 
(Charles 2010:34). 
     Stephen Chase was the epitome of a successful New England merchant. He was a 
wealthy and well-connected man and a part of the New England elite. Highly educated, 
he graduated from Harvard and with men from other leading families participated in the 
social and political activities of the day. He seems to have moved to Portsmouth in order 
to be in a coastal commercial center, as many eighteenth-century men of business did. 
Chase, with far-flung contacts ranging from New York and the southern U.S. states, to 
the West Indies and England, owned investment properties, ships, stores, and a counting 
house (Charles 2013:25).  
     His three sons came into the family business and eventually became partners, although 
times were tougher for them than for their father. Charles notes that difficulties such as 
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the Embargo Act of 1807, several fires in downtown Portsmouth, and the War of 1812 
were hardships for merchants, although the Chase family managed well (Charles 
2013:28). On Mary Chase’s death in 1819, William Chase inherited the Chase house. He 
married but did not have any children and so, upon his widow’s death in 1881, the house 
was sold by a nephew to the Children’s Home (Charles 2013:30).  
     At the other end of the social spectrum from the Chase family were the children of 
destitute parents that the Children’s Home was founded to help. Dealing with the 
indigent, and with indigent and orphaned children, in nineteenth-century America has a 
long history behind it. The English Poor Law of 1601, a combination of the ideals of 
local poor relief for impoverished and infirm adults and apprenticeships for their young 
and able-bodied children, was brought to the New World by the colonists. The poor were 
seen as part of God’s plan that a society be hierarchical with the great and wealthy at the 
top and the poor and inferior at the bottom (Trattner 1994:16).  
     This changed over the course of the eighteenth century as the population of America 
grew and the poor became more numerous. Port towns, such as Boston, New York, and 
Newport, felt the increasing burden as poor people came in by sea and, in many cases, 
remained where they had landed. In addition, the inhabitants of New England seaside 
towns, in which fishing was the major employment, were required to support an 
increased number of the widows and orphans of men lost at sea (Trattner 1994:31). 
Private charity from friendly societies and the wealthy became more of the norm as the 
ideals of the Great Awakening roused Christian charity and those of the Enlightenment 
prompted the educated to believe in human value. After the upheavals of the American 
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Revolution, however, state governments became involved in poor relief to a greater 
degree than had earlier been the case (Trattner 1994:40). 
           In the early nineteenth century, industrialization, capitalism, and a mistaken view 
led to the distrust of the poor as those who were better off began to believe that the poor 
were responsible for their own problems (Trattner 1994:53). The Protestant ethic 
supported this belief, which seemed to be sustained by the many immigrants arriving in 
American in the first half of the nineteenth century whose habits appeared immoral to the 
people of the cities where they settled. Almshouses were set up in many states but were 
usually dreaded by the poor for many reasons, one of which was the indiscriminate 
herding together of the young, old, criminal, insane, and handicapped (Trattner 1994:62). 
This was a problem social reformers wished to address, and children were the main 
beneficiaries of this attention. 
     Loss of the breadwinning parent to illness, accident, or war could quickly impoverish 
a family and many children were orphaned at a young age. Unlike adult paupers, children 
appealed to the middle class and were felt to be teachable in the correct moral and 
Christian ways of living and, as Trattner points out “it was difficult to argue that they 
were responsible for their condition” (1994:108). While the orphanages were in many 
cases much better than the earlier almshouses, they were often run as businesses and 
provided poor quality care in which monotonous routine and harsh discipline were the 
main aspects of life for the children (Trattner 1994:114).  
     Although only the first decade of the Children’s Home seems to be represented in this 
privy before it was capped, based on the toys, medicines, and hygiene items in the fill, as 
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well as its continued existence, the Chase House Children’s Home seems to have been 
one of the places that would have provided a superior environment to that which the 
children would have experienced at home (Trattner 1994:115). As the nineteenth century 
gave way to the twentieth, foster care began to be an option for orphaned or abused 
children, juvenile offenders were no longer simply thrown in with adult criminals, and 
state public school systems offered the hope of an education to all (Trattner 1994). The 
quality of the treatment meted out to children had been recognized as fundamental to the 
future of society and, although problems did and do remain, society had begun to address 
them. 
 
Analyses 
Parasitological Analysis 
     In my analysis of the other privies in this study, I have noted parasite remains in at 
least small numbers. In the case of the Chase House privy, no parasite remains were 
found in any of the samples. The soil was very sandy and I observed no botanical remains 
during the flotation process. In other cases where parasites were found, botanical 
remains, such as seeds, were present during flotation and on the sites as a whole 
(Gallagher 2006; Gallagher et al. 2007). Some researchers have indicated that the 
occurrence of Rubus seeds, such as those of blackberry and raspberry, in privy deposits 
could be used as a marker for the presence of human fecal material (Driscoll 1994:67; 
Reinhard 1992:239-240). While a few seeds, fruit pits, and nutshells were found in the 
excavations, the numbers were very low and none were identified as Rubus sp. 
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     The soil matrix in the privy was moist and organic and I had expected to find at least 
some roundworm and whipworm eggs. Samples were taken while the privy was being 
excavated in 2010 and then again during the 2011 field season. Ten soil samples were 
taken in 2010 and five in 2011. (Tables 8.1) 
 
Table 8.1. 2011 and 2010 soil samples taken from the Chase House privy 
2011 Samples     
Unit Area Depth Datum Other 
N11 E6 West half quad 53 cm to 113 cm bd +17  
N11 E6  30 cm bd +17  
N11 E6  50 cm bd +17 Level w/top of wall 
N11 E6  70 cm bd +17  
N11 E8 Northern wall 104 cm bd +17  
 
2010 Samples     
Unit Area Depth Datum Other 
N9 E7 South wall 1-10 cm bd   
N9 E7 South wall 10-20 cm bd   
N9 E7 South wall 40-50 cm bd   
N9 E7 South wall 50-60 cm bd   
N9 E8 NE corner #1 95 cm to 118 cm bd   
N9 E8 NE corner #2 95 cm to 125 cm bd  15 cm.  south of #1 
N9 E8 NE corner #3 98 cm bd   
N9 E8 NE corner #4 98 cm to 117 cm bd   
N12 and N13 Chase barn floor 125 cm bd   
Note: bd is below datum. 
Source: Gallagher 2013 
 
      I floated and checked all samples for eggs but found none. In fact, I observed very 
little organic debris of any kind, aside from the occasional pollen grain, during my 
microscopic examination of the slides. Had more organic debris appeared on the slides, it 
would have suggested that sampling might have missed the nightsoil deposits but the lack 
indicated that there likely was no nightsoil present in the privy. While the possibility that 
eggs were missed in sampling still exists, Sheila Charles suggests that the significant 
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rising and falling of the Puddle Dock area water table might have flushed away the 
organic materials, if any had been present (2010:40). Charles has indicated that during 
excavation as much as two feet of water per day would have to be pumped out of the 
privy before digging could begin (Personal communication, August 2013). The bottom of 
the privy, for this reason, could not be definitely reached, as previously mentioned. 
     The absence of parasite remains could have other causes as well. The taphonomy of 
parasite eggs and their ability to withstand long periods of time in a privy context must be 
considered. Roundworm eggs are very tough and notorious for their longevity in a good 
preservation environment, such as a capped privy (Bain 2001:66). Whipworm egg shells, 
by comparison, possess lower levels of the chitin that makes roundworm eggs so 
impervious. Even fungal or bacterial contamination within the privy layers is a possibility 
when considering why no eggs might be present (Bain 2001:66). Bain has also suggested 
that certain treatments for worms, such as Chenopodium oil, figs, and Queen Anne’s lace, 
might have been used and done a thorough job, eliminating the parasitic infection in the 
inhabitants (2001:66). While the poor botanical recovery at this site has not produced 
evidence of these remedies, they have been found at several other sites, including Ilôt 
Hunt, Five Points, and Endicott Street (Bain 2001:66). 
     As this and other studies have shown, the level of sanitation commonly available in 
the late eighteenth and early nineteenth centuries often led to the spread of fecal-borne 
parasitic infection within and, possibly, among households in urban areas. That none has 
been found in the residential phases of this privy may be accounted for in several ways. 
The Chase family was very well-off and would have had access to clean water, healthy 
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food, and the best medical care available. While it has been shown that even the 
wealthiest household could not easily avoid infection, the advantages the Chases enjoyed 
would have meant that their environment would have mitigated exposure to these 
problems so that they may have suffered a light infection or none. 
     In addition, the presence of boarders and servants must be considered, although little 
is known about them. There is no indication of another privy for the household, so 
family, servants, and boarders must have used the same one. While it is possible that a 
servant or boarder could have introduced parasitic disease into the household, the more 
likely reason for the missing evidence is that the periodic cleanings and active water table 
in the area have expunged any evidence of parasite remains from the soil. 
     During the final phase, when the house served as a home for children, a common 
parasite that almost certainly would have been present in the household was the pinworm. 
Pinworms, or Enterobius vermicularis, have existed within humans for at least 10,000 
years and still infect children and adults all over the world (Fry and Moore 1969:1620). 
Some studies suggest that pinworms have coevolved with hominids from the time of the 
divergence of humans and apes in the Pliocene (Reinhard 2000:393). Their pathogenicity 
is low and they are successful because they cause their hosts few symptoms. In addition, 
the eggs sometimes dry out and become airborne, thus spreading easily. Humans are the 
only host for this parasite that thrives in conditions of crowding and poor sanitation. 
Despite the lack of evidence of parasitic disease, pinworm is likely to have occurred in 
this population as it does among children worldwide today. 
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Faunal Analysis 
     Dr. Joan Merriman of Plymouth State University undertook to analyze the faunal 
assemblage and provided a list of remains that indicates that lamb, pig, cow, deer, water 
fowl, and turkey, as well as oysters and clams were eaten (Charles 2009:6). A variety of 
faunal remains were found throughout the privy, including mammal, bird, and fish bones 
as well as periwinkle and cockle shells. The analysis indicated a diet of domesticated 
animals, some wild birds, and a range of marine resources, which would be expected for 
inhabitants of a coastal town. The Chase House faunal list is similar to that of the Rider-
Wood privy and midden, which included evidence of beef, sheep, goat, and fish (Wheeler 
1995:1). 
     Dr. Merriman, in the course of her analysis, identified a human tooth found in an 
excavation pit in the yard between the kitchen ell of the house and the privy at a depth of 
50 cm bd (Alexander et al. 2008) (Figure 8.8). Charles dates the tooth to the end of the 
nineteenth century. In consultation with Dr. Charles Pipilas, a dentist, the tooth was 
examined and determined to be an adult canine tooth, with no evidence of dental work, 
whose small size indicates that it likely belonged to a woman (Alexander et al. 2008). It 
was very decayed and it is possible that the tooth was extracted and thrown out into the 
yard the household refuse. 
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Figure 8.8. Decayed human incisor tooth found in the privy.                                           
Source: Photograph by Maggie Cochrane and Natalya Tausanovitch 2013. 
 
 
     There are two items that suggest that rodents were a problem at the Chase House. One 
is a rat jaw found in the faunal remains and the other is a mousetrap spring. Rodents were 
common pests and evidence of their presence has appeared on many other sites. The 
Boott Mills boardinghouses in Lowell, the Five Points tenements in New York, and the 
44 Joy Street tenement in Boston list rodent remains among the faunal finds and, in the 
case of Boott Mills and Five Points, zooarchaeologists found evidence of rodent gnawing 
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on other bones in the assemblage (Landon 1987:136; Crabtree and Milne 2000:135). 
Households in which many people were living and storing food attracted rodents, which 
could cause trouble. The mousetrap spring suggests attempts were made to remove the 
problem. Whether the house was a residence or a Children’s Home at this point, the 
presence of mice or rats could be dangerous, since an infant or sleeping child might be 
bitten. 
 
Macrobotanical Analysis 
     A very few botanical items were found in the privy. In Table 8.2, all the botanical 
remains found are listed and the number is low. A total of 13 seeds, two and a half peach 
pits, three seed pods, one cherry pit, one possible nut shell fragment, and one possible 
whole nut were found in the privy. (Figures 8.9 and 8.10)  
 
Table 8.2. Botanical remains found in the Chase House privy. 
 
Catalogue 
# 
Unit Stratum Level Item Other information 
225 N9 E6 1 1 seed  
526 N9 E7 1 2 seed-possible 
olive pit 
 
4855 N10 E7  7-9 seed  
5202 N10 
E12 
 2-3 peach pit  
5508 N11 
E10 
 1 10 seeds- 
possible olive 
pits 
Whole seeds, 1 cm. and oval 
5822 N15 
E10 
 1 ½ peach pit  
6194 N9 E8  12-14 3 seed pods  
6216 N9 E8  12-14 nut shell 
fragment 
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6217 N9 E8  12-14 whole nut  
6840 N11 
E10 
 5 ½ Black 
walnut shell 
Mendable with 6860 
6860 N11 
E10 
 5 ½  Black 
walnut shell 
Mendable with 6840 
6899 N13 E8  3 Cherry pit Whole 
Source: Chase House catalog 2011; Identification by Dr. John Marston 
 
 
 
 
 
 
 
 
 
Figure 8.9. Possible olive pit                                                                                       
Source: Photo by Maggie Cochrane and Natalya Tausanovitch 2013;              
Identification by Dr. John Marston 
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Figure 8.10. Black walnut shells (Juglans) from the privy.                                                                               
Source: Photo by Maggie Cochrane and Natalya Tausanovitch 2013;             
Identification by Dr. John Marston 
      
 
     Dr. John Marston, assistant professor of Archaeology at Boston University, tentatively 
identified some of the botanicals from the above photographs, including the seeds that 
might be olive pits, and the two halves of the Black walnut shell. Walnut shells are 
frequently found among the botanicals in New England privies, and olive pits have been 
found in the Nanny Naylor privy in Boston, dating to as early as 1700 (Dudek et al. 
1998:65).  
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Material Culture 
     There were many examples of children’s toys, including pieces of porcelain dolls, tea 
sets, glass and clay marbles, and a rubber ball, among the material culture found in the 
privy, what Schiffer has called “child play refuse” (1987:75).  This list is similar to other 
assemblages of nineteenth-century children’s toys from excavations elsewhere. At the 
Five Points site in New York City, tea sets, doll parts, ceramic, glass, and porcelain 
marbles, and a rubber ball were listed among the artifacts related to children that were 
excavated from a tenement privy (Griggs 1999:95). Marbles of red or white clay as well 
as red and white glass marbles were found at Boott Mills Boardinghouses in Lowell, 
Massachusetts (Beaudry and Mrozowski 1987:C1-23). 
     As toys, marbles have been perennially popular. Germany, England, and Holland 
produced stone marbles, both of actual marble and of agate, for sale during the eighteenth 
and nineteenth centuries and exported them to the United States (Randall 1971:102). Clay 
marbles were produced in Europe and the United States from the 1880s until after World 
War I and came in a variety of colors, including white, red, blue, and green (Randall 
1971:103). Other materials were used as well, with porcelain marbles being made in 
Germany beginning in the eighteenth century, and glass marbles beginning in 1846 when 
they began to be produced for export (Randall 1971:104). Wilkie notes that marbles are 
commonly found on archaeological sites because, unlike more valuable toys, they are 
more easily lost and less likely to be retrieved (2000:102).  
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Figure 8.11. A sampling of the types of children’s toys found in the privy.                        
Source: Photo by Maggie Cochrane and Natalya Tausanovitch 2013 
     .   
       Toys are indicative of children at the site but they have also been implicated in the 
transmission of parasites. In modern parasitological study, contaminated soil was found 
to  be a typical method of infection and children the most likely members of the 
community to become infected by playing with or putting dirty toys in their mouths 
(Roberts and Janovy 2005:433). This was likely to have been the case at the Children’s 
Home as well. 
           The Chase Children’s Home was only one of many charitable institutions for 
children in existence in the nineteenth century, some of which have been archaeologically 
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investigated. One of these was the orphanage at the Schuyler Mansion in Albany, New 
York. In a situation that is in many ways similar to that of the Chase House, the Schuyler 
Mansion belonged to a single well-off family from 1761 when it was built for 
Revolutionary War general Philip Schuyler until 1886 when it was sold to St. Vincent’s 
Orphanage to be used, initially, as a children’s hospital during a measles outbreak 
(Feister 2009:105). Documentary evidence indicates that money was spent for food, soap, 
coal, wood, dentists, roof repairs, whitewashing material, and plumbing (Feister 
2009:108). In addition, toys and candy or ice cream were purchased as treats or on 
special occasions.  
     These toys, including bisque doll parts, porcelain tea sets with molded designs, a 
pocketknife, and marbles, were found in the garden area and around a barn that was 
farther from the main house (Feister 2009:113). In the Victorian era, toys were used to 
teach children how to behave in the adult world and would have been sorted by gender. 
Feister notes that 93% of the play items that are associated with girls were found in the 
garden area, while only 60% of the boys’ toys were found there (2009:113). The rest of 
the boys’ toys were found near the barn indicating that the boys may have played farther 
away from the house while the girls tended to stay close to the house (2009:113). 
      
Pharmaceutical glass 
     One identifiable fragment of pharmaceutical glass was embossed with a portion of the 
words “Dr. Thompson’s Eye Water” (Figure 8.12). This preparation was a mixture of 
zinc sulphate, saffron, camphor, and rose water that Dr. Isaac Thompson had begun 
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selling in 1795 and which was sold as late as 1939 (Albert 2010:197). In Figure 8.13 is a 
whole bottle. 
 
 
Figure 8.12. Dr. Thompson’s Eye Water pharmaceutical bottle fragment.                                 
Source: Photo by Maggie Cochrane and Natalya Tausanovitch 2013 
 
 
 
 
 
Figure 8.13. A complete Dr. Thompson’s Eye Water bottle.                                           
Source: Ancient point 2013                                          
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     Trade cards were popular during the nineteenth century and the card in Figure 8.14 
shows a druggist giving a bottle of Dr. Thompson’s Eye Water, similar in shape to that in 
Figure 8.13, to a young girl. In addition, an advertisement for the water is found in a 1910 
publication called Little Folks Advertiser in company with advertisements for Necco 
Sweets and Eskay’s Food for children (1910 Advertisements 2013). It seems that this 
patent medicine was popular for sore eyes and, in some cases, was targeted at parents and 
children. 
 
 
 
Figure 8.14. A trade card for Dr. Thompson’s Eye Water. 
Source: Museum of Vision 2013. 
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     Other fragments of pharmaceutical glass were recovered in various contexts of the 
privy fill but have not been studied in detail. Aside from the Thompson’s Eye Water 
bottle, there are other embossed medicine bottles in the assemblage. One bottle fragment 
is embossed with EXT, which indicates a bottle containing an extract and there are some 
possibilities for what this might have been. In company with the fragment marked 
“OWEL”, with the hint of another L after the first, this might represent a bottle of extract 
of sarsaparilla manufactured in Lowell, Massachusetts and embossed HOOD’S 
COMPOUND EXTRACT SARSAPARILLA- C.I. HOOD & CO- LOWELL, MASS 
(Figure 8.15).  
 
Figure 8.15. Fragment of a pharmaceutical bottle embossed with “OWEL.”                        
Source: Photo by Maggie Cochrane and Natalya Tausanovitch 2013. 
 
 
     Sarsaparilla extract was popular first as a medicine and then, toward the end of the 
nineteenth century as a drink. It was produced using alcohol to pull the extract out of 
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roots from several species of the Smilax genus of plants (Lindsey 2013). The extract was 
touted as a blood purifier as well as a treatment for syphilis. While this potion would 
have had little effect on serious medical conditions, it was, unlike many other patent 
medicines, neither poisonous nor addictive. By the early twentieth century, sarsaparilla 
had become a flavoring and rarely contained any root extract (Lindsey 2013). 
     Another possibility is that the bottle embossed with “OWEL” might have held a 
popular medicine called Ayer’s Cherry Pectoral. The full title on such bottles read 
Ayer’s- Cherry- Pectoral- Lowell, Mass. This medicine was advertised for use in cases of 
coughs, colds, whooping cough, sore throats, and consumption (Lindsey 2013). These are 
all health problems that adults and children faced on a regular basis. The trade cards 
frequently showed children and the cherry flavor would have been appealing (Figure 
8.16). 
 
Figure 8.16. Trade card for Ayer’s Cherry Pectoral.                                                             
Source: Ayer’s Victorian Trade Cards 2013 
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          There is a group of bottle fragments one of which has ‘R TONIC’ embossed on it. 
This would have encompassed a large group of proprietary medicines in the late 
nineteenth century. Tonics and a related product bitters were produced in bewildering 
variety to treat every ailment from digestive distress to blood diseases. They generally 
had a high alcohol content, with some reaching 47%, and claimed to cure many different 
problems (Lindsey 2013). This bottle could have been a liver tonic that might also be sold 
for stomach and lower abdominal ailments, but the bottle lettering indicates that it was 
likely a hair tonic (Figure 8.17).  
 
Figure 8.17. Fragment of a pharmaceutical bottle embossed with “R TONIC.”           
Photo by Maggie Cochrane and Natalya Tausanovitch 2013 
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Figure 8.18. Complete bottle of Dr. Jayne’s Hair Tonic                                                     
Source: Fadely 2013 
 
     
There was a brand of hair tonic called Dr. Jayne’s Oleaginous Hair Tonic and the 
lettering on the bottle in Figure 8.18 is the same as the fragment from the privy (Fadely 
2013). 
      The last embossed bottle seems to be a druggist’s bottle. It has the markings “I”, “S”, 
“-good,” and “oston” on it. One of the apothecary bottles from the Endicott Street privy 
(chapter 7), was identified by Johnson as coming from the botanic druggists Benjamin 
Osgood Wilson and George Carlos Wilson of Merchant’s Row in Boston (2008:20). 
These fragments may have come from one of their bottles. Wilson and Wilson sold 
botanical medicines, essential oils, and herbal remedies. Portsmouth, New Hampshire is 
not far from the urban centers of Boston and Lowell and so it is not surprising to find 
evidence that remedies from these towns were purchased. 
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     A variety of other hygiene items have been excavated, many of which are common in 
nineteenth-century deposits. Several fragments of chamber pots of pearlware, creamware, 
and whiteware were found as well as toothbrushes of bone and ivory, and lice combs, one 
of bone and one of rubber, were present in the privy. The comb was inscribed “I.R. Comb 
Co. Goodyear 185…” Such combs are often found archaeologically and would have been 
used by all members of a household for treating lice infestation. Given the tendency of 
children to contract and spread lice, a Children’s Home would likely have had a regular 
need for these combs. Lice spread readily in crowded, unsanitary conditions and, 
although the Children’s Home may have been clean, some newly-arrived destitute 
children, along with their clothing and possessions, would be almost certain to bring lice 
into the home.      
 
What this tells us about health, hygiene and sanitation 
 
Cleaning privies 
     The lack of botanical materials and parasites, in addition to the condition of the faunal 
remains and material culture, indicates that this privy had likely been well cleaned 
throughout its existence and particularly at the end of its useful life when it was filled 
with dirt and secondary refuse from the yard and trash areas. The cleaning of privies was 
always a vexed question, and many people felt that the process of cleaning was more 
offensive than allowing the deposits to remain undisturbed. There are accounts of privy 
cleaners carrying their dripping buckets with their stinking contents out through the house 
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and spilling some along the way. By the middle of the nineteenth century, another way 
had been found with the patenting of vacuum suction machines that could do the same 
job with less mess. 
     The nineteenth-century Rider-Wood privy, near the Chase House in Strawbery Banke, 
showed evidence of cleaning episodes that depleted the privy deposits and led, initially, 
to the assumption that the woman who lived in the house as a widow for 45 years had 
been poor (Wheeler 1995:1).  In New York, evidence of cleaned privies has been found 
in the Greenwich Mews area and Geismar indicates that the apparatus used for cleaning 
in the mid- to late nineteenth century was less likely to be the older bucket and cart 
method and more likely to have involved the new vacuum machinery (1993:65). This 
type of vacuum cleaning would correspond to Wheeler’s maintenance phase of a privy’s 
existence and would certainly change the pattern of deposits. In Washington DC, Crane 
has found that the older method was superseded in 1873 by machine cleaning offered by 
the Odorless Evacuating Apparatus Company and, at the same time, the old cleaning 
methods were declared a nuisance (2000:22).  
      When the Sanitary Commission in Atlanta, Georgia, was pondering their privy 
cleaning options in 1876, they discussed the same Odorless Evacuating Apparatus 
Company that functioned in Washington DC (1876:91). The company’s promise to those 
cities and towns that purchased their machine is encompassed in its full name: The 
Odorless Evacuating Apparatus for Emptying Vaults, Sinks, Cesspools, Sewers, Cellars, 
Wells, and Excavations in the Daytime without Offense (Figure 8.13). The Sanitary 
Commission noted that these machines were in use all over the eastern seaboard, 
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including Boston, Providence, New York, and Charleston, as well as in Grand Rapids, 
Detroit and Chicago (1876:91).  
 
Figure 8.13. A print of the Odorless Evacuating Apparatus in operation.                    
Source: The Odorless Evacuating Apparatus Company 1875. 
 
     Doctors and sanitary commissioners from these towns gave the machine glowing 
testimonials and the company itself stated that there was little that the machine could not 
pick up (Odorless Evacuating Apparatus Company 1875). Geismar, however, feels that it 
is unlikely that the machines could remove larger objects and so these might have been 
left in the privy (1993:65). The suction action, however, might have moved them around 
during cleaning. 
 
Children’s problems 
      While the Chase children could not have avoided the ailments of eighteenth- and 
nineteenth-century childhood, the later home for orphan and destitute children likely 
would have had far more than the usual household’s share of children’s health problems. 
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Paleopathological researchers have identified several issues related to children that are 
archaeologically discoverable. While there are no human remains on this site to provide 
direct evidence of children’s experiences, these difficulties might well have appeared 
among the poor and orphaned children of nineteenth-century New England.  
     Even after the perils of high infant mortality had been passed, something common to 
all economic levels, nutritional deficiencies and growth delays could have occurred 
among children who were exposed to food shortages, periods of illness, or physical 
stress. An example of this would be a Vitamin D deficiency leading to rickets, a disease 
common in industrialized urban areas within which children could get little sun exposure. 
While rickets was first clinically described in Germany in the seventeenth century, it was 
not until the 1920s that the underlying cause was determined (Lewis 1997:121). These 
insults are recorded in growing bone, even into adulthood, and can be found in the mature 
skeleton as Harris lines indicating that growth slowed or stopped while the child’s system 
fought starvation or illness (Lewis 2007:12-13). The stress of weaning, hard physical 
labor, and abuse are also recorded on the skeleton. Many children entering an orphanage 
would have suffered from such problems. 
     In recent years, more attention has been paid to children in the archaeological record, 
a situation bioarchaeologist Mary Lewis attributes to the “feminist reassessment of the 
past” which emphasized issues of gender and age and so brought children into greater 
prominence (2007:3). Wilkie notes that historical archaeology is well positioned to 
understand children as social actors in the past and to recognize that toys, such as those 
found in the Chase House privy, are more than just playthings but are often attempts by 
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adults to instill behaviors that are considered appropriate to the child’s gender and social 
status (2000:101).  
     Parasitic infection can spread through unwashed hands, food and water contaminated 
with fecal material, and, in the case of pinworms, through the air. Children are 
particularly prone to spreading infection and often suffer more from infection. When 
many children live in a space, this intensifies the likelihood that both endoparasites and 
ectoparasites will be brought in and spread by contact and contamination. Parasites are 
well designed to take advantage of crowded, unsanitary conditions and even in the best- 
run children’s home these conditions could occur. 
     Children suffered not only from disease and infections, but often from the effects of 
the medicines given to them by adults. Certain categories of patent medicines were 
specifically for children and, leaving aside whether or not any cure might be effected, the 
ingredients could be actively harmful and lead to further illness or death. The most 
notorious of these were the soothing syrups. The best known, Mrs. Winslow’s Soothing 
Syrup, contained sulphate of morphia, an opium derivative, and could be highly addictive 
(Lindsey 2013). Paregoric was also used to quiet children and, although milder, still 
contained opium at this period. By the time the Children’s Home came into existence in 
the 1880s, the worst of the doctor-prescribed treatments, including bleeding and mercury-
based drugs, had been stopped but effective pediatric medicine had yet to come into 
being.  
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Dental medicine 
     The tooth found in the back yard of the Chase House is not the first to be found in a 
historical privy. Brooke Blades discusses an eighteenth-century privy in Deerfield in 
which several human teeth were found (1977:59). The owner of the privy was a Dr. 
Williams and, in addition to earthenware drug pots and glass pharmaceutical vials, his 
privy contained decayed human teeth. Blades does not specify the number of teeth found 
but she does indicate that records show the doctor charged four shillings for an extraction 
(1977:59). In a mid-nineteenth-century cesspool in New York City’s Five Points area, a 
decayed human tooth was found. The cesspool belonged to a tenement that was inhabited 
by Irish immigrants (Milne and Crabtree 2000:179). 
     Dental hygiene is a vital part of health, but it is a part that has caused humans much 
misery over the years. As access to higher sugar foods increased over the course of the 
nineteenth century, with 90 pounds of sugar per person per year being eaten by 1900, 
tooth decay also increased (Roberts and Manchester 1995:50). Dentistry, as a science, 
was still in its infancy and the combination of these two situations meant that extraction 
was the usual result of dental caries. The human impulse to avoid painful operations 
likely meant that people did not seek this final treatment until the ache of the decayed 
tooth outweighed the pain of extraction and so most teeth found are very decayed.  
     This tooth could have come from one of the women in the Chase family or a servant 
or boarder. Charles, in her research, has found that there were women among the 
boarders at the Chase House in the 1850s (2013:30). If, however, the tooth dates to the 
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end of the nineteenth century, two dentists volunteered their time at the Children’s Home 
and could have assisted a woman at the house who needed dental care (Charles 2013:64). 
     For care of the teeth, Lydia Child, in her 1837 work The Family Nurse, counsels a 
daily brushing of the teeth and the chewing of charcoal to sweeten the breath and prevent 
decay as well as the avoidance of smoking and sweet foods (1837:6-7). It was necessary 
to be careful what was used on teeth and products such as coarse tooth powders could do 
damage. Powdered chalk sifted through muslin for toothpaste and silk floss for between 
the teeth are the sensible recommendations of Catherine Beecher and Harriet Beecher 
Stowe in their highly popular mid-nineteenth century book The American Woman’s 
Home.  
 
     It is always frustrating to come up empty handed when, realistically, a result might 
have been expected. This privy seemed to offer a very good chance for studying a 
parasite assemblage involving, first, a nineteenth-century residence and then a home for 
children but my analysis revealed no parasite eggs. It is very likely that this privy was 
periodically cleaned and, while that was undoubtedly a boon for the inhabitants of the 
house, it leaves archaeologists lacking some data. To be fair, this could be an example of 
sampling bias, in which a small area of intact nightsoil was missed in sampling or in 
processing, and this must be kept in mind. Sandy soil is not a good medium for 
preservation and so any available evidence of parasitic infection might have been lost 
over time. In addition, if any parasite eggs present had gravitated toward the bottom 
layers of the privy, they might not have been found if, as Charles believes, the bottom 
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was not reached. 
     Despite a negative result in the parasite analysis, however, many aspects of the health, 
hygiene, and sanitation of the house’s inhabitants are recoverable. Dental care, in some 
form, was available. Toothbrushes were found on the site and the decayed human tooth 
suggests an attempt at dental preventative care and treatment, although at the most basic 
level of removal rather than filling. Patent medicine and apothecary bottles provide 
evidence of treatments possibly using both doctor-prescribed and patent medicines for 
health problems. It may have been the adults in the household who were using these, a 
hair tonic, for example, would seem to be unnecessary for a child, but sarsaparilla extract 
and cough remedies could have been part of children’s health care. This could have been 
the case while the house was a residence but possibly more so while it was a group home 
in which ailments such as coughs and colds, in addition to other more serious childhood 
diseases, would have spread quickly and easily. 
     In her study of the Schuyler Mansion orphanage mentioned above, Feister notes that, 
while we can find evidence of play, the emotional life of the children is harder to 
determine (2009:114). Even in homes that seem to have spent money on food, medicines, 
and toys for the children and been generally well-run, such as the Chase House and the 
Schuyler Mansion, “behind the historical and archaeological evidence is the pain of such 
children” (Feister 2009:115). We have no details of the lives of the Chase House children 
but, in one such story from the Schuyler Mansion that Feister records, a family came to 
the United States from Italy and soon after, the father was lost in a job-related accident. 
The mother placed her children in the orphanage, remarried and started another family. 
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When the girls were older, the mother returned to retrieve them and put them to work. 
That the two girls later in life returned to take vows and work at the orphanage where 
they grew up speaks powerfully to their sense of who truly cared about them and where, 
for them, was home (Feister 2009:114). 
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CHAPTER 9 
Conclusions 
 
     Health, hygiene, and sanitation encompass many things that are not material or 
archaeological at all. Attitudes, beliefs, and feelings make a difference in the way their 
possessors respond to the objects and events in their lives. These are aspects of life that 
are private to individuals and households but that affect the larger community. If the 
question concerning individuals is how their beliefs and perceptions pertaining to health 
and hygiene are being represented in the physical remains, then the question in relation to 
the communities involves the balance between what people might and might not 
undertake themselves, as well as that between the interests of those running communities 
and those living in them. For each of the households considered in this study, there were 
differences in age, gender, wealth, household composition, and access to resources and 
knowledge.  
     The goals of this study were to determine how New Englanders regarded and 
negotiated the personal issues of health, hygiene, and sanitation as well as to explore 
whether or not each household adhered to the social and municipal rules of their time 
periods; to use environmental, archaeological, and documentary evidence, in particular 
the evidence provided by parasite remains, to assess these issues; and to chart the changes 
through the eighteenth and nineteenth centuries in medical and sanitation  technology and 
the availability of water and waste management, as well as changes in social attitudes in 
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relation to their effect on the health, hygiene, and sanitation of the particular households 
and the larger community of which they were a part. 
How New Englanders negotiated health, hygiene, and sanitation: The environmental, 
archaeological, and documentary evidence 
 
       The archaeological materials from each site included the familiar seeds, bones, and 
ceramics, but there were some surprises. The comparison of the Newport privies 
indicated a mixed picture of three middling households. Widow Pratt lived in a small 
house but her list of possessions included high-status items such as silk clothing and 
porcelain teawares. In addition, her household had a light parasite burden (Table 9.1). In 
the well-off Brown household was found a heavier parasite burden but the documentary 
and archaeological evidence indicated a more prosperous household that had social and 
mercantile ties that benefitted the family.   
     The Tates, occupying the lower end of the middle stratum in Newport, suffered from 
the heaviest parasite burden of the three and archaeological evidence indicates that 
economic necessity required the members of the household to engage in behaviors, such 
as raising food and livestock in the same yard in which they worked, that increased their 
risk of parasitic infection. Yet the ceramics found suggested that the household had 
access to quality goods for taking tea and entertaining and there was documentary 
evidence that William Tate did not consider himself to be among the poor of Newport. 
Whether it was Elizabeth Pratt showing herself in a silk riding hood to bolster her 
business, James Brown coming to Newport to entertain, or William Tate and his wife 
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taking tea and leaving a final bequest to the poor, each household presented itself in the 
best possible light to the larger community. 
Table 9.1. Comparison of roundworm and whipworm levels on main study sites. 
 
 
     The environmental analyses clarified this picture and showed that, however the Tates 
might have thought of themselves, in terms of their exposure to food- and waste-borne 
illnesses they were not in the favorable position of the Pratt and Brown households. 
While the Pratt and Brown households ate more beef and purchased vegetables in the 
market, the Tates relied more on self-produced and wild foods. It is not possible to know 
how much more this household suffered physically from illness, but their economic 
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situation meant that they could not avoid repeated exposure to parasitic disease. The level 
of parasitic disease in the late seventeenth-century Nanny Naylor privy in Boston was 
similar to that of the Tate privy. Although a well-off and prominent household, the family 
could not escape heavy infection with roundworm and whipworm (Driscoll 1995). 
     The environmental analyses were also instrumental in clarifying the situation that 
existed at the tenement served by the 44 Joy Street privy. The parasite profile shows a 
nineteenth-century urban pattern of low to moderate infection with the two common 
parasitic worms, roundworm and whipworm.  Assessing the faunal, palynological, and 
macrobotanical remains, I concluded that the tenants seem to have enjoyed a good and 
varied diet of meat and vegetables. The archaeoentomological analysis changes this 
picture somewhat and introduces the possibility of food stores compromised by insect 
attack.  Replacing food that had been made inedible, considering the limited financial 
resources of many of the inhabitants of the north slope of Beacon Hill in the early 
nineteenth century, would have been difficult. 
     Among the households in this study, it is the brothel household on Endicott Street that 
stands out in many respects. The parasite profile is very similar to that of 44 Joy Street 
and reflects similar living conditions between the two working-class corporate 
households in poor urban areas. There the similarities end and the very different 
purposes, functions, and images of the two households become apparent. The Joy Street 
tenement was inhabited by working people, in most cases African-Americans, who were 
surviving in the low-paying and low-status jobs to which they were restricted. The values 
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of Victorian America, temperance, cleanliness, and morality, were also the values of their 
church and community. The Endicott Street brothel was engaged in a different form of 
business, one that required that money and effort be expended on presentation. 
     The women of the brothel had large numbers of items associated with cleanliness, 
entertaining, and attraction, including wash basins, ceramic sets, and perfume containers. 
While the other sites have some evidence of medicine bottles or ointment pots, the 
Endicott Street inhabitants discarded a large variety of bottles that indicate physical 
problems that ranged from stomach troubles to venereal disease. Also, alone among the 
sites, they left evidence of efforts at prevention of these problems. Glass syringes for 
prevention of venereal disease and pregnancy as well as for treatment of these problems 
once they had occurred were found in numbers that had not been seen on a site before.  
     The Chase House privy was surprising in its absence of parasite remains as well as the 
low numbers of botanical materials found. This privy is of interest for its apparent 
longevity, from the early nineteenth century to the early twentieth century, as well as for 
its change from use by a well-off single family to use by the inmates of a home for 
destitute children— two very different households. The absence of environmental 
materials for analysis, with the exception of some faunal remains, may be the result of 
thorough cleanings of the privy or of a high water table in the area, but there remains 
enough evidence to provide information about the Chase family and the later inhabitants 
of the children’s home. Other nineteenth-century privies have been excavated in 
Portsmouth but, unfortunately, none have been assessed for parasite levels so we do not 
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know how the Chases compared to others in their community (Agnew 1995; Wheeler 
1995). 
Parasite remains as evidence 
     As indicated above, parasite remains can provide vital information concerning the 
health and sanitation practices of the inhabitants of a household. Archaeoparasitology has 
both strengths and problems and these must be considered on any site where parasite 
analysis is used. Among its strengths are the durability and diagnostic shapes of many of 
the parasite species that infect humans, allowing researchers to find the preserved parasite 
eggs and, by their attributes, identify them to genus or even species. These eggs are 
microscopic but are large enough to be readily seen using a common microscope at a 
magnification as low as x100. While sophisticated techniques involving DNA analysis 
are becoming more accessible, even a laboratory equipped with very basic equipment is 
sufficient to permit the recovery and analysis of parasite remains. Where funding is 
abundant more may be done but, even when money for a project is low, an assessment of 
the kind and number of parasites that were present on a site or in a feature may still be 
completed. 
     In past groups, infection with common parasites spread easily and left traces on sites 
and in features. Adult female parasites can produce thousands of eggs per day in an 
infected person and these remains may be abundant in fecal material even when infection 
was relatively low. Soil samples from promising layers are all that is needed to begin the 
analysis. Parasite analysis also avoids the issues that may arise when other kinds of 
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remains are being assessed for evidence of human diseases. While many people may 
object to the removal and analysis of human bones, often for good reason, very few show 
even the slightest interest in the removal or ultimate fate of bags of dirt. 
     Some problems with parasite analysis involve questions of recovery, preservation, and 
documenting the presence or absence of eggs. Excavation and sampling of soil at a 
feature means that egg-rich soil may be missed if a fecal layer is not readily identifiable. 
Even when the presence of small seeds and an organic appearance of the soil are most 
promising, the question of whether or not the correct layers were sampled remains. 
Handling and storage once out of the field may also introduce the problem of 
preservation of the soil samples in good condition for analysis. During analysis, the 
absence of eggs may not mean that the group was parasite-free, only that eggs may have 
been present, but were missed. When many eggs are present, the researcher must be 
careful to assess the density of the eggs so that comparisons may be made to other sites.  
     The presence of single hookworm eggs on two of the three eighteenth-century 
Newport sites and on the nineteenth-century site of 44 Joy Street is an example of a 
challenge in interpreting parasite remains. Reinhard has stated that a single egg may 
indicate the presence of a parasite but it is abundance that indicates infection (1992:235). 
Reinhard himself has, however, used single-egg finds to add depth to his interpretation of 
a site and to neglect such finds is to leave out potential information (Fisher et al. 
2007:187). 
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     Hookworm, Necator americanis, can be a devastating as a heavy infection, causing 
symptoms such as mental and physical lethargy, severe anemia, and protein deficiency 
(Roberts and Janovy 2005:423). It is ideally suited for human-to-human transmission 
when sanitation is poor and fecal material is deposited on communal ground. After 
deposition, the egg hatches into a filariform larva that can penetrate the skin of the next 
person to tread on or near it (Roberts and Janovy 2005:422). This parasite’s need for 
consistently warm and moist soil conditions makes it common to the southern United 
States but far less so in the temperate Northeast, where frost will kill the larvae (Roberts 
and Janovy 2005:422). How then, might a few of these eggs have ended up in Rhode 
Island and Massachusetts privies?  
     Both Newport households whose privies contained the parasite are known to have 
kept enslaved people in the household. Newport was a center for the slaving ships in the 
eighteenth century and, as such, the town had a high percentage of enslaved people being 
brought in from southern areas as well as directly from Africa. It is also possible that 
some occupants of the house at 44 Joy Street were from southern states, as indicated in 
chapter 6. Given the presence of individuals who may have come from areas in which 
this parasite is prevalent, this is one possible scenario to account for the presence of these 
eggs. That there would be few eggs is also explained because a combination of the 
unfavorable weather conditions and the containment of fecal material in a privy would 
not allow the infection to spread readily.  
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     It must also be considered, however, that the hookworm egg is not as resistant to 
decay as are the eggs of roundworm and whipworm, since they lack the chitinous egg 
layer of the latter two species. This could be a problem of preservation rather than 
presence, although the lack of effective transmission, as mentioned above, argues against 
this interpretation and favors the possibility that a small number of infected individuals 
came to New England carrying the infection but did not spread it. 
The multistranded approach 
     The multistranded approach is characteristic of privy analysis, because privies are 
complex features and require assessment of many different kinds of evidence in order to 
arrive at an interpretation that takes account of all of them. The archaeologist must 
address as many aspects of the physical and social environment as possible and 
understand that each strand of evidence affects the others. Diet, sanitation, and 
occupation can affect health, and health, or lack of it, can affect what treatments are used 
by the household and therefore what material culture is found.  The multistranded 
approach is vital to identifying evidence of important parts of everyday life, such as diet, 
disease, medical treatments, occupations within the household, and the presence of 
children on a site. 
    Children appear in both corporate and single-family households. There was at least one 
child and an infant at the Endicott Street house as well as children at the Chase house, 
both while it was a single family residence and once it became a Children’s Home. Toys 
are present, including some similar to those found on other nineteenth-century sites such 
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as marbles and parts of dolls and tea sets. The 71 Joy Street privy also yielded baby food 
jars and toys.  
     Archaeologists found artifacts related to the occupations of residents on sites where 
work and home life were occurring together. Occupational items are absent from the 
single-family residences, with the exception of the Tate household in Newport, Rhode 
Island, whose yard showed evidence of William Tate’s blacksmithing activities. This 
included slag and cinder, which were the waste products of his work (Mrozowski 
2006:38). Artifacts related to occupation have been excavated from some of the corporate 
households’ privies, such as that at 44 Joy Street, including leather shoes made by a 
resident cordwainer, a carpenter’s rule, and, from outside the privy, a wig curler such as 
might have been used by a hairdresser (Descoteaux 2007:64). At 71 Joy Street, a single-
family house, no occupational items were recovered from the privy (Cathcart 2013).  
     At the Endicott Street site, many items of material culture could be labeled as 
occupational since self-presentation and entertaining were part of the prostitutes’ 
occupation. Several features at the Five Points tenements in New York provided evidence 
of residents’ occupations involving the needle trades, jewelry production, and bone 
working (Griggs 2000:296; McGowan 2000:306-309). The Îlot Hunt privy seems to have 
served a variety of households, both residential and commercial. Despite this, no 
occupational items were found but rather domestic refuse, ceramics, medicine bottles, 
and personal care items occurred in abundance (Bain 2001:67-69).  Boott Mills was a 
planned site on which both work and domestic living took place. Here, however, these 
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two spaces were kept separate and the artifacts found in the backlot of the boardinghouse 
represented leisure activities such as smoking and alcohol consumption that the residents 
would have enjoyed after working hours (Beaudry 1993:93). 
     I have used the multistranded approach to research not only these topics but also the 
nature of the public and private aspects of each site. Corporate and institutional housing 
is, by its nature, more public than the single family residence but, even for the domestic 
residences, it is worth considering the communal character of something as private as 
hygiene and personal health. Evidence from each of the main sites has provided 
indications of the public face of the household as well as the private aspects of their lives. 
There is little that seems as private as personal hygiene and the experience of illness but 
this privacy is an illusion. Something as personal as parasitic infection became public as 
the body and its products entered the public sphere (Wood 2005:113). Epidemic disease 
was well known as a civic problem and its control could not be left to individuals, since 
the whole community was threatened, but other troubles, such as venereal and parasitic 
disease, were not yet sufficiently understood to be placed in the same category.  
     As towns and cities grew, citizens and leaders recognized a mutual responsibility to 
keep the community healthy. Laws were enacted to attempt to control illness, even when 
the transmission mechanism was yet unknown. These public actions impacted the options 
and behavior of the individuals and households living on our sites. The unsanitary 
condition of eighteenth-century Newport, Rhode Island meant that the households there 
had to struggle not only with personal hygiene issues but also with municipal neglect and 
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half-measures when it came to the cleaning up of the town. This is particularly true for 
those whose work meant that they did not have the resources to escape the town and who 
were forced to use their yards for work as well as for raising plant foods and livestock.   
     Those who lived on the North Slope of Beacon Hill were presented with challenges 
not only in terms of health and hygiene but also in the institutionalized racial inequality 
of the period and the struggle to make a living, attend school, and remain in good health 
when options were few. On Endicott Street, the need to make a living at a period when 
society had determined that decent women were married and did not need to earn money 
led women into business of selling themselves, while attempting to avoid the health and 
safety problems that followed. The women of this household cared for their ailments 
while at the same time putting appearance first in order to survive. The Chase House is an 
example of an elite eighteenth-century residence that was transformed into a home for 
some of the least regarded individuals in society. Orphans and the children of destitute 
parents were regarded as salvageable in a way their mothers and fathers were not, and, 
while this concern usually meant that the children had food and clothing, it could also 
translate into a life of harsh discipline and monotony. 
     The multistranded approach allows the use of evidence from a variety of areas to 
understand the material and environmental underpinnings of these social situations. If 
archaeological elements from one strand are omitted, then these depictions will be less 
valuable as examples of the cultural results of physical realities. 
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Changes through the eighteenth and nineteenth centuries 
     All social classes suffered the effects of poor waste and water management to some 
degree in the eighteenth century, although access to resources could insulate the better-
off from the worst effects.  As medical and sanitation technology improved, the middle 
and elite classes could take advantage of clean water and effective waste management, 
improving their personal health and local environment. The poor did not benefit to the 
same extent and continued to suffer from fecal-borne disease, contaminated water, poor-
quality food, and generally unsanitary living conditions.  Wealth and position made a 
great deal of difference in how a household experienced health and sanitation. If a 
household was located in an affluent and well-served area of a city then the inhabitants’ 
experience of what is usual and possible would be much better than that of the 
inhabitants’ of a tenement in a part of town ignored by the city fathers. It was this 
difference that served the moral reformers in their quest to clean up, in every sense, the 
poor and sin-ridden masses.  
     Over the course of the nineteenth century, the idea arose that respectability could be 
learned by anyone and, thus, if a person did not follow the tenets of the cult of 
domesticity, it was that person’s failure, not a failure of society in general. Dirt and 
slovenly living were seen as outward indicators of the moral failure of those who lived in 
that way. The poor who, it seemed, lived in filth by their own choice were deemed 
unworthy of help. 
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     As we have seen, middle class reformers in the nineteenth century saw a real and 
direct link between rejecting, as they saw it, the cult of domesticity and the physical and 
moral filth in which the poor existed. That piped-in water and functional drainage 
systems, which the middle class and elite took for granted, were not available to the poor 
did not seem to penetrate the zeal with which the reformers pursued their plan of 
improvements. The language they used in their writings, designed to shock and alarm, 
reflected the filth that they saw all around. References to interracial cohabitation were 
used to affright their readers as were references to the young people of both sexes who, 
corrupted by indiscriminate overcrowding and bad role models, ran loose in the streets, 
stole, cursed, and ultimately fell irredeemably into sin. Boys were of concern but it was 
the girls who were the main worry since they were perceived to be in greater danger of 
becoming prostitutes. It was not uncommon that, in the courts, women who had 
committed a sexual crime were more harshly punished than men who had stolen or done 
damage (Hobson 1990:117).      
    While attitude and belief were important, there were also physical changes occurring 
throughout the course of the eighteenth and nineteenth centuries. With the arrival of the 
germ theory of disease, medical professionals were finally beginning to understand the 
underlying causes of illness and to recognize that doctors and surgeons could heal rather 
than merely treat symptoms and hospitals could be places of help rather than hopeless 
fear. Doctors have had, as they continue to have, a long fight against the amateur tooth 
pullers, the zealous promoters of harmful fads, and the persuasive conmen offering 
useless miracles for a few dollars. In order to establish themselves as the true purveyors 
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of knowledge, medical professionals first had to be able to cure people, deliberately and 
systematically, of a large range of ailments. In addition, a rigorous course of practical as 
well as theoretical instruction and licensing was a necessary development for all who 
would be trusted as trained doctors.  
My contribution to New England archaeology and archaeoparasitology 
         How does the study of parasite remains, in conjunction with other environmental 
analyses, enrich the interpretation of a site? Parasite remains may seem to tell researchers 
only one thing: whether or not there were parasites present. There is, however, much 
more that may be determined.  The type and number of parasite ova present may inform 
the researcher about the household’s sanitation practices, diet, and behavior.  
     It would be very helpful when studying parasites in past populations to have a 
comprehensive textbook. I am not speaking of a group of loosely associated articles by 
different authors but a single-author, chapter-by-chapter account of the beginnings of the 
subfield, standards for extraction techniques and methods of analysis, reviews of 
prehistoric- and historic-era Old and New World sites and features along with a detailed 
analysis of the positive and negative aspects of this area of archaeological study. A 
textbook in this format would make it easier for students who wish to study this 
technique to find, in one place, all the information that is presently spread over several 
articles and book chapters in a variety of publications. This would encourage the 
inclusion of parasitological analysis in the standard archaeological toolkit to a greater 
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degree than is currently the case and its use on a broad range of sites in different 
geographical areas.   
     Another research aid that is currently lacking is any standardized method for 
determining if latrine soils contain fecal material. I have developed my own proposal for 
standardizing the determination of the presence of likely fecal material in New England 
privy contexts. I should note that the recommendations for determining if latrine soils 
contain fecal matter is based on the palynological processing of soil samples with a tracer 
such as Lycopodium spores. The process is described in detail in Appendix C. While the 
initial determination of promising samples by flotation or other means may vary, the 
concentration of the samples and relative counts of eggs and spores must be consistent in 
order for the parasite ova per gram of soil counts to be used for comparisons among 
samples. I have based the whipworm levels on AKG Jones’ work (1982, 1985). 
     Analysis of parasite remains is an important component of the interpretation of a privy 
feature. It should not, however, stand alone. The complexities of research into health, 
hygiene, and sanitation require multiple lines of data to evaluate the evidence in detail. 
Material culture and documentary evidence are very important lines but we must look 
beyond them to complete the picture. Gathering soil samples for entomological and 
parasitological analysis should become as routine a part of privy excavation as the 
gathering of samples for botanical, palynological, and faunal analysis. Together, these 
lines of data can provide evidence concerning local conditions and environment, detailed 
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information concerning the diet, and facts about illnesses of which even the household 
members and their doctors may have been unaware. 
Determining presence of fecal material in latrine soils from New England privy features.  
Three initial considerations: 
1. Presence of Rubus sp. seeds, particularly if concentrated in specific layers may indicate that 
fecal material is present. 
2. Presence of fecal smell: this is sometimes but not always present. 
3. Depositional pattern of privy layers can indicate where fecal material may be found in a 
specific privy. If a privy shows no signs of cleaning, then organic layers with small seeds 
should be sampled. Layers of lime or ash may indicate that fecal layers are beneath, since 
these two substances were used as disinfectants. A privy that shows signs of having 
undergone cleaning should be sampled toward the bottom, particularly in corners. Any items 
containing soil, such as bottles, jars, or jugs, should be checked for the presence of fecal 
material. 
Are human parasite ova, either human roundworm or human whipworm, present?  
Ova per gram of soil (opg) is the measure of the density of parasite eggs within one gram of 
palynologically processed latrine soil. 
Low levels of ova per gram of soil may indicate only the presence of urban background 
contamination of soils. This occurs because low levels of opg may exist in the environment 
and arrive in the privy through the action of water, filling of the privy, or later incursions. 
Background contamination 
 Roundworm:  600 opg or lower                                                                                                   
 Whipworm:    200 opg or lower 
Light infection 
 Roundworm:  601 to 6,000 opg 
 Whipworm:    201 to 2,000 opg 
Moderate infection 
 Roundworm:   6,001 to 60,000 opg 
 Whipworm:     2001 to 20,000 opg 
Heavy infection 
 Roundworm:   60,001 opg and above 
 Whipworm:     20,001 opg and above 
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     This ability potentially to perceive the past beyond what the inhabitants of these 
households knew at the time is why it is so important to add to the number and type of 
sites to those already analyzed. Few historic-period sites have been analyzed for parasites 
and I have added to that number. This allows for comparisons among sites that show 
similarities as well as differences. I have shown that archaeoparasitology can be used in 
combination with other data sets to deepen archaeological understanding of household 
experiences of matters that were private and otherwise hard to see archaeologically.  
     What has been learned? Wealth could equal distance from potential sites of infection 
for a household but this was not the only area of risk. It is tempting to assign blame for 
infection, as was done in the nineteenth century, to a lack of personal responsibility for 
hygiene and sanitation, but personal cleanliness was not the only factor, as indicated by 
Endicott Street results. These women took great care of their personal appearance and 
cleanliness but still suffered from parasitic infection. Their local area had not benefitted 
from improved water and waste management and this translated into an unhealthy 
environment that caused disease despite all the efforts of the women of the house at 
personal cleanliness. While I cannot describe a parasite “signature” for specific types of 
sites, the parasite results for 44 Joy Street and 27/29 Endicott Street show similarities that 
indicate that nineteenth-century urban sites occupied by the working poor display 
comparable types and levels of parasitic infection. Archaeoparasitological research on 
more privies from poor urban areas would be needed to be definitive on this point. 
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    In drawing together and assessing data sets from the three eighteenth-century and three 
nineteenth-century features studied, I have considered a comprehensive range of 
environmental, documentary, and archaeological evidence that speaks both to conditions 
of and concern for health and hygiene over the course of the eighteenth and nineteenth 
centuries. This is a move forward in the interpretation of some of the less visible areas of 
past human experience and will aid in the analysis and interpretation of sites yet to be 
discovered. 
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Appendix A 
 
Main Sites 
 
 
Widow Pratt Privy,  
Newport, Rhode 
Island 
 
Parasites: Gallagher 2006 
Faunal:  
   Landon, Malpiedi, and 
Kennedy 2006 
Macrobotanicals: Gallagher 
2006 
Personal hygiene artifacts: 
Hodge 2007 
 
 
Date Range: 
1723 to  
1749 
 
Brown Privy, 
Newport, Rhode 
Island 
 
Parasites: Reinhard et al. 1986 
Faunal: Young 1987 
Macrobotanicals: Reinhard et al. 
1986 
Pollen: Reinhard et al. 1986 
Personal hygiene artifacts: 
Mrozowski  2006 
 
 
Date Range: 
1740 to  
1755 
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Tate Privy, 
Newport, Rhode 
Island 
Parasites: Reinhard et al. 1986 
Faunal: Young 1987 
Macrobotanicals: Reinhard et al. 
1986 
Pollen: Reinhard et al. 1986 
Personal hygiene artifacts: 
Mrozowski 
                                                    
2006 
 
Date Range: 
1745 to  
1771 
 
 
44 Joy Street Privy, 
Boston, 
Massachusetts 
 
 
Parasites: Gallagher, 2007 
Insects: Bain 2007 
Faunal: Kennedy and Landon 
2007 
Macrobotanicals: Patalano 2007 
Pollen: Jacobucci 2007 
Medicine bottles: Dujnic 2007 
Personal hygiene artifacts:  
                                 Descoteaux 
2007 
                                 Dujnic 
2007 
 
 
Date Range: 
1811 to 
1849 
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Endicott St. Privy, 
Boston, 
Massachusetts 
Parasites: Gallagher 2012 
Macrobotanical: Kay and 
Gallagher  
                                           
(ongoing) 
Medicine bottles: Johnson 2008 
Personal hygiene artifacts: 
Johnson 2010 
 
Date Range: 
1860 to 
1880 
 
Chase House Privy, 
Portsmouth, New 
Hampshire 
 
 
Parasites: Gallagher 2013 
Macrobotanicals: Marston 2013 
Faunal: Merriman (ongoing) 
Medicine bottles: Gallagher 
2013 
 
 
 
Date Range: 
1790-1880 as residence 
1881-early 20th Century as 
Children’s Home 
 
Comparative Sites 
 
Nanny Naylor Privy, 
Boston, Massachusetts 
 
Parasites: Driscoll 1994         
Insects: Bain 1998 
Faunal: Brown and Bowen 1998 
Macrobotanicals:  
 
Date Range: 
c. 1700 
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          Dudek et al. 1998 
Pollen: Kelso 1998 
 
 
Ferryland,  
Newfoundland 
 
Parasites: Horne and Tuck 1996 
Insects: Bain 1997 
 
 
Date Range: 
Mid to  
late 17th-century 
 
Multiple Sites, 
Albany, New York 
 
 
Parasites: Fisher et al. 2007 
 
 
 
 
Date Range: 
Late 18th- through  
Early 19th-century 
 
 
Ilot Hunt,  
Quebec City 
 
 
Parasites: Bain 2001 
Faunal: Boucher 1999 
Insects: Bain 2001 
Macrobotanicals: Fortin 1996 
Medicine bottles: Bain 2001 
 
 
Date Range: 
1850 to  
1900 
 
Boott Mills,  
Lowell, Massachusetts 
 
Parasites: Reinhard 1989 
Faunal: Landon 1989b 
Macrobotanicals: Kelso and 
 
Date Range: 
1845 to 
1910 
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                           Fisher 1989 
Pollen: Kelso and Fisher 1989  
Medicine bottles: Bond 1989a 
Personal hygiene artifacts:  
                  Zeising 1989 
Five Points, New York 
City, 
New York 
Parasites: Reinhard 2000 
Macrobotanicals: Raymer et al. 
2000 
Faunal: Milne and Crabtree 2000 
Medicine bottles: Bonasera 2000 
 
1840s through 
1880s 
 
Harper’s Ferry, 
West Virginia 
 
Parasites: Reinhard 1994 
Macrobotanicals: Reinhard 1994 
 
 
Date Range: 
1880s through 
1920s 
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Appendix B 
 
Parasite Lifecycles 
 
In this appendix are included lifecycles for: 
 
 Enterobius vermicularis or pinworm 
 Ascaris lumbricoides or human roundworm 
  Trichuris trichiura or human whipworm 
 Taenia saginata or beef tapeworm 
 Taenia solium or pork tapeworm 
 Diphylobothrium latum or fish tapeworm 
 Hymenolepsis nana or dwarf tapeworm 
 Hymenolepsis diminuta or rat tapeworm 
            Ancylostoma duodenale or Old World hookworm 
 Necator americanus or New World hookworm 
 
All images are taken, with thanks ,from the Center for Disease Control web site at 
www.dpd.cdc.gov/dpdx.  
 
Enterobius vermicularis 
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Ascaris lumbricoides 
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Trichuris trichiura 
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Taenia saginata 
Taenia solium 
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Diphyllobothrium latum 
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Hymenolepsis nana 
Hymenolepsis diminuta 
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Ancylostoma duodenale 
Necator americanus 
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Appendix C 
Methods 
 
     In the first section below, the general method used on these sites for extracting 
parasite eggs is described and broken down into the necessary steps. In the second, the 
methods used, either by me or by other analysts, for extracting botanical materials, 
pollen, and insect parts are described. It should be noted that, while the methods used on 
each site have developed over time, based on lessons learned along the way, the 
extraction techniques and analytical methods are sufficiently alike to allow comparisons 
among sites. 
 
Method of extraction of parasite eggs from archaeological soils 
      For processing each sample, the initial step is to soak 10 grams of soil in water or 
trisodium phosphate for 72 hours or more. This is done to deflocculate the sample and 
allow any parasite eggs to be freed from the soil matrix so that they will float. Of the 
liquid containing the soil, 45 mls are put into a centrifuge tube or tubes and spun for 15 
minutes at 2500 rpm. This results in a soil pellet at the bottom of the centrifuge tube. This 
pellet is transferred to a glass test tube and sodium nitrate is added until it reaches the top 
of the tube. Sodium nitrate has a specific gravity of 1.20 and will allow light debris, 
including any parasite eggs, to float to the surface of the liquid. A cover slip is placed 
over the top of the test tube, in contact with the liquid. After 30 minutes, the cover slip is 
examined under a microscope at x400 to determine if any eggs are present. This 
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technique is straightforward and requires relatively few resources. It is ideal for a 
researcher with limited time and lab space who is processing a large number of soil 
samples from a site, because the samples can be done in groups, one after the other. A 
group can be set up each day for three days and, while two are soaking, the first group 
can be processed and so on. The drawback of this step is the possibility that degraded or 
damaged eggs might not float in sufficient numbers to be found.  
     Any samples that exhibit eggs are moved to the next step involving palynological 
processing, a more involved and specialized process. To the soil sample are added 25 ml 
of hydrochloric acid and one or two spore tablets. These tablets contain a known number 
of Lycopodium spores, also called spike, which are used to calculate the density of 
parasite ova per gram of soil. Deionized water is added and the mixture is swirled and 
decanted through a 150 micrometer mesh screen and then this step is repeated three times 
in total. The sample then sits for three hours, at which point the liquid is decanted and 
what remains in the beaker is transferred to centrifuge tubes. To this is added deionized 
water, after which it is centrifuged. This step is repeated with deionized water, usually 
three times in total, until the material remaining is neutral in pH. At that point, the 
material is transferred back into a beaker and 50 ml of hydrofluoric acid at 48% 
concentration is added. This sits overnight under a fume hood. The next day, the acid is 
decanted and what remains is transferred to a centrifuge tube and rinsed to neutral in the 
same way it was rinsed after the hydrochloric acid treatment (Susan Jacobucci, personal 
communication, 2009). The material, by now a small amount of dark viscous material, is 
placed in a glass vial.  
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     This dark viscous material is checked for eggs by placing a drop of it in glycerin on a 
slide and examining it at x400. All spores, to a count of 300 if possible, and any eggs are 
counted and by calculating the ratio of spores counted to total spores per gram of soil and 
then eggs counted, the total number of eggs per gram of soil is determined. This is 
expressed as x ova per gram of soil and may be used in comparisons between layers at 
one site or among different sites, if all sites have been processed using the same method. 
A chart of density levels is used to determine the possible amount of fecal material in the 
sample  
 
# of Trichuris sp. ova per gram of soil Fecal level in soil 
Greater than or equal to 20,000 Primarily fecal in origin 
2,000 to 19,000 Almost certainly fecal 
500 to 1,999 Substantial fecal matter 
200 to 499 Urban background with some fecal matter 
Fewer than 200 No significance 
Source: Jones 1982. 
 
A comparative collection of slides containing preserved parasite eggs of as many 
varieties as possible is very helpful, although a text with excellent pictures, such as Orihel 
and Ash’s Atlas of Human Parasitology (1990), may be used to good effect if slides are 
not available. 
     In an ideal situation in which time, money, and labor were unlimited, the best case 
scenario for retrieving the largest amount of information would be to pass over the 
flotation step and have a representative soil sample from every excavated level processed 
palynologically and examined microscopically for parasite eggs (Gallagher, Jacobucci 
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and Trigg 2007; Warnock and Reinhard 1992). This yields the finest grained information 
and allows the highest level of confidence in the results. When time, money and labor are 
limited, however, the best method is to identify the most promising soil samples by 
means of flotation of eggs and them to follow up with palynological processing for those 
samples (Driscoll 1994). Kenward, discussing the time-consuming nature of a fully 
quantitative analysis, laments a similar situation in archaeoentomological processing. He 
finds that a rapid “semi-quantitative” approach reduced the cost and workload, while 
allowing greater number of analyses, and that the potential loss of some detail was 
acceptable for most purposes (2007:12). 
 
Methods for Other Analyses 
 
Entomological extraction 
The method used for extracting insect remains from archaeological soils is known as 
paraffin flotation, with or without initial sieving to extract larger pieces (Kenward 
2007:12). This has been widely used in both the United States and England (Kenward 
2007; Bain 1998). The procedure was outlined in Morgan and Morgan’s 1990 article on 
Quaternary and Late Tertiary beetle sequences in North America (1990: 113). This article 
was part of a larger work concerning methods in quaternary ecology, edited by B.G. 
Warner, which addressed the successful extraction of a variety of biological indicators 
used in environmental reconstruction including, in addition to beetles, algae, vertebrate 
remains, and freshwater sponges. Although the time periods indicated by the papers in 
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this volume on Quaternary and Tertiary period sites are considerably earlier than those 
used on most historical archaeological sites, the method for floating the chitinous parts of 
insect exoskeletons has been usefully employed on sites of a variety of different ages, 
including Roman (Hall and Kenward 2003), medieval (Kenward 2003), and historic 
period sites (Panagiotakopulu 2003: Bain 1998). 
     All the steps that follow are taken from the article by Morgan and Morgan (1990:116-
117). The procedure begins by placing the soil sample in a container and washing the 
debris through a 300-micron mesh sieve. The debris trapped on the sieve is placed in a 
clean container and kerosene is kneaded into the sample. Any excess kerosene is poured 
off and cold water is added. This is the point at which the insect fragments are expected 
to rise on the water/kerosene interface. The flotant is, at this point, placed into a clean 
sieve, washed with detergent, and rinsed in clean water until all detergent is gone. The 
sample is dehydrated in alcohol and sorted under a binocular microscope at 
approximately 10x. The insect remains may be stored in alcohol until they are mounted 
on white micro-paleontological slides with a water soluble gum. It is also possible, in the 
case of semi-transparent specimens, to mount them using a polyvinyl medium on glass 
microscope slides with a cover slip.  
     Allison Bain, whose archaeoentomological work is used for the sites under 
consideration here, has used this technique and improved upon it. All the steps that 
follow are taken from her dissertation (2001:38). The soil sample is weighed, and its 
volume measured and placed in a clean container. Warm water is added and the sample is 
soaked for up to a week, depending on the nature of the soil. Once prepared, the sample is 
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poured over a 300-micron sieve until all soil is removed. The debris is placed in a clean 
container and kerosene is added and kneaded into the sample, as above, although she 
carefully adds the detail that this step should be done under a fume hood. Cold water is 
added and the insect remains are decanted from the surface of the kerosene/water 
interface onto a clean 300-micron sieve. This material is the light fraction, and is washed 
with detergent and then rinsed with clean water to remove all detergent. This light 
fraction is then rinsed with ethyl alcohol. 
     Insect remains are sorted out of the light fraction under a dissecting microscope and 
may be stored in vials of ethyl alcohol. Beetles, having hard chitinous wings (elytra), 
head capsules, and pronota, are the most useful of the insect orders for archaeology. They 
can also be identified to family more easily than some other insects and have, in many 
cases, very specific host or reproductive requirements, rendering them valuable for 
determining the privy environment (Bain 1998). Other arthropods that preserve well and 
can add information are lice, fleas, and the pupal cases of flies. Bain suggests gluing 
samples of insect parts onto cards using water-soluble glue, after which they may be 
organized into orders, families, genera and, if possible, species (2001:38). Minimum 
number of individuals may be determined using the material on the cards in addition to 
the parts stored in alcohol 
     While other methods have been used (Kenward 2007:11), this method is productive of 
the best range of insect remains in sufficiently recognizable form for identification. After 
insect remains are mounted, a good reference collection, comprehensive taxonomic keys, 
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and a familiarity with many beetle families are necessary for accurate identification and 
interpretation.  
 
Botanical extraction 
     Macrobotanical materials may be extracted from soil samples in several different 
ways, the choice of which largely depends on the condition of the samples and the type of 
material being sought. In some cases, archaeologists in the field will perform some quick 
extractions to determine what kind of material is being produced, including this field 
recovered material with the soil samples for return to the lab. Stories are told of 
waterlogged sites at which archaeologists find themselves watching recognizable 
botanical materials float about their boots. These serendipitous items may sometimes be 
gathered for addition to the lab samples. It is worth noting that while charred seeds are 
the only ones counted on outdoor and early sites, within the context of a human privy, 
uncharred seeds are counted as they are considered, by the evidence of the context in 
which they were found, to be of value in analysis (Miller 1989:50). 
     Dry screening or sieving is one option, generally used when the soil samples were 
acquired from an arid location and have been maintained in a dry state. To subject such 
samples to water-based extraction methods could be very detrimental to the botanical 
materials and thus the dry soil is put through a set of sieves of progressively smaller 
mesh. The material recovered from each sieve gradation is examined and the results 
analyzed. While a very useful technique, it was not undertaken on any of the sites 
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discussed here as macrobotanicals from New England sites are usually extracted by 
water. 
     Water-based methods may be divided into two types: wet screening by hand with a 
sieve, often used to separate out larger items such as fruit pits and fragments of wood, 
and mechanical flotation, which allows the separation of larger soil samples into light and 
heavy fractions in a relatively short time (Dudek et al. 64-65:1998). In the light fraction 
will be found the seeds, charcoal, and light items that float, while the heavy fraction will 
preserve rocks, masonry pieces, and other heavier debris along with seeds, pits, and nut 
shells that did not float. 
     One advantage of mechanical flotation, aside from the larger volume that may be 
processed expeditiously, is that very small seeds that might otherwise be overlooked will 
be captured. In addition, on sites where the water supply is limited or uncertain, the 
closed system aspect of mechanical flotation is helpful (Hunter and Gassner 1998:143). 
This method involves soil samples ranging in size from 1 to 3 liters, each of which is 
placed into the rear tank of a flotation machine, such as the Dausman Flote-Tech A1, 
used for the Pratt privy materials from Newport and on the Joy Street site (Gallagher 
2006: Patalano 2008).  
     Before the samples are placed in the tank, sodium bicarbonate or a surfactant such as 
soap is sometimes added to assist in breaking up the sample if it contains clay or is 
aggregated into hard chunks. In addition, poppy seeds in a known amount may be added 
as a control to determine if flotation is occurring and to assist in assessing the likely 
percentage yield of botanical materials from the samples (Pearsall 2000:93).  
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     Once started, the machine causes the water containing the soil sample to cascade over 
a ridge onto a carefully placed piece of closely woven fabric, which will catch the 
botanical materials while allowing the water and silt to pass through. At the end of the 
flotation process, this fabric holds the light fraction and the tank holds the remainder, 
which is the heavy fraction. Both are dried and sorted to determine what materials are 
present and in what amounts. This can produce only a few seeds in some cases but in 
others can produce thousands, as anyone who has ever counted raspberry seeds from a 
New England privy can attest.  
     An experiment was done in 1998 using the Flote-tech system “to assess macroremain 
recovery rate, flotation rate, and the potential for cross-contamination between soil 
samples” (Hunter and Gassner 1998:143). The results indicated that the Flote-tech system 
“ranks high to very high in recovery of large, medium, and small seeds, with very small 
seeds recovered within an adequate range” (Hunter and Gassner 1998:154). In addition 
the authors found no cross-contamination occurring between samples (1998:155). 
 
Palynological extraction 
      Palynological extraction involves precise chemical processing done in a specific order 
to extract microscopic pollen grains from soil samples. Pearsall refers to it as 
concentration and defines it as “the process of removing everything else from a sample 
with a series of chemicals, leaving only pollen and spores” (2000:290). She differentiates 
between processing just for pollen, which is very tough, and processing for pollen and 
other materials, for example parasite eggs, which might be damaged by the final stages of 
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the chemical extraction (2000:292). As the extraction of parasite eggs was considered 
above, this section will address only pollen extraction. 
     Although there are some variations, the process used for several of the sites, Joy Street 
etc., is based on that outlined by Pearsall, which she derived from the 1988 procedure of 
Glenna Dean (2000:294-295). This is a general description of that method.  
     Each soil sample is screened through a strainer with mesh openings of 2mm into a 
beaker. Lycopodium spore tablets are added to a known amount for use in later 
quantification determinations. Hydrochloric acid (38%) is added to dissolve out 
carbonates from the soil and then the samples are allowed to site overnight. Distilled 
water is added to the samples to rinse out the acid and any carbonates that have dissolved 
by means of repeated centrifugation at 2000 RPM in 50-ml tubes. The residues from the 
tubes are then treated with more distilled water, swirled for several seconds, and then 
poured through a 195 micron mesh into another beaker to separate the light or fine 
fraction, containing the pollen, from the heavier fraction remaining in the original beaker. 
The water containing the light fraction is then concentrated again by centrifugation at 
2000 RPM. 
     The light fraction is put into a beaker and 49% hydrofluoric acid is added to dissolve 
out small silicate materials and it sits overnight. The next day, distilled water in once 
again added and the mixture is centrifuged and rinsed with distilled water three times to 
remove the acid and any dissolved compounds. A 5% solution of trisodium phosphate is 
mixed with the residue and centrifuged. Pearsall warns that this renders the mixture very 
basic and potentially damaging to any degraded pollen and so this step should be as short 
349 
 
as possible. The sample is then rinsed again repeatedly in the centrifuge and the residue is 
washed with glacial acetic acid “to remove remaining water in preparation for acetolysis” 
(Pearsall 2000:295). 
     Added to this residue is a mixture of 9 parts acetic acid anhydride to 1 part 
concentrated sulphuric acid. The tubes containing the residue and this mixture are heated 
in a boiling water bath for 5 minutes and then placed in a cool water bath for another 5 
minutes. “Centrifuge to compact the residues and decant the acetolysis mixture. Mix 
residues with glacial acetic acid, centrifuge and decant, then wash at least three times 
with distilled water” (2000:295). The final steps involve washing the samples in dilute 
methanol, floating off any small silicates and charcoal from the pollen bearing residues 
and then staining and storing the remainder by mixing with glycerol. This mixture may 
then be dropped onto a slide for identification and counting. 
     While there are other methods, this is one that has proved useful for many 
patheoethnobotanists. It is worth noting that, for historic period privies, some questions 
that are discussed for prehistoric, cave, and open air sites are diminished in importance, 
such as the relative percentage of pollen on a site that was derived from intentional 
ingestion by humans versus that from the background pollen in the environment known 
as pollen rain. While this consideration is not completely avoided, it is lessened by the 
context of the samples (Pearsall 2000:309; Mrozowski et al. 1986:33) 
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Faunal analysis 
     Reitz and Wing state that “a zooarchaeological study consists of three parts: 
identification, analysis, and interpretation” (1999:42). Curating a collection, managing it, 
and publishing are also included as important aspects of the process. In addition, they use 
Clason’s 1972 concepts of primary and secondary data to “distinguish between 
identification and analysis” (1999:142). By these definitions, primary data consists of 
replicable facts and includes taxonomic identification as well as which skeletal elements 
are present, while secondary data, derived from primary data, “include age classes, sex 
ratios, relative frequencies of taxa, butchering patterns, dietary contributions, and 
procurement patterns” (1999:142). 
     Quantification is important and requires field and laboratory methods to be consistent 
so that “each of the species used at a site has an equal opportunity to be recovered” 
(1999:145). Recovery of bones must be done carefully and consistently to avoid harming 
or losing a portion of the faunal material. It is also important to determine the best 
excavation or sieving strategy for a given site or group of sites, as is matching the 
research question to the location so that it “will be possible to determine which deposits 
represent routine, daily interactions with animals and which represent unusual events” 
(1999:119). Recovery techniques can have a skewing effect on the data, as in, for 
example, the case of screen mesh size. Too large a mesh may cause smaller skeletal 
elements to be lost, which could miss entire taxa and, in turn, present a misleading picture 
of cultural differences when none exist (1999:145). 
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      Identification is undertaken by determining which skeletal elements are present and 
whether that element came from the right, left or axial part of the creature, as well as 
what bird, animal, or fish they might represent (Reitz and Wing 1999:150). Numbers of 
specimens, number of individuals present, and what modifications and pathologies are 
represented must be recorded as well as information about age and sex in order for the 
data to be useful for interpretation.     
     Good reference collections are very important in zooarchaeology. It is particularly 
important that the collection be for specimens in the geographic area being studied. Rietz 
and Wing go so far as to say that “identification and subsequent analysis is only as good 
as the reference collection” (1999:147).  
     “Archaeofauna specimens offer unique opportunities for biological and 
anthropological inquiry, providing insights into the relationship between humans and 
their environments obtainable in no other way” (Reitz and Wing 1999:142). This is a 
statement which applies to all of the subfields of environmental archaeology. 
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     Appendix D 
       Raw Parasite Data for Main Sites 
 Roundworm Whipworm Tapeworm: 
Beef, pork 
or 
Rat, dwarf 
Hookworm Other finds 
 Ascaris 
lumbricoides 
Trichuris 
trichiura 
Taenia 
species, 
Hymenolepsis 
species 
Necator 
americanis 
 
Privies      
      
Pratt       
1723–1749      
NE corner 543 opg 730 opg  Single egg  
      
Level 4 210 opg 856 opg    
      
Brown       
1740– 1755      
Single 
number 
reported 
200 opg 5,600 opg  Single egg  
      
Tate       
1745– 1771      
Single 
number 
reported 
10,300 opg 15,500 opg    
      
44 Joy St.      
1811–1849      
Level 3c 31 opg 125 opg    
Level 3d  66 opg    
Level 3e  33 opg    
Level 4c 113 opg     
Level 4d 1,068 opg     
Level 6e 3,937 opg 356 opg  Single egg Possible fish 
tapeworm 
Level 6d/e 845 opg 116 opg    
      
27/29 
Endicott St. 
     
1850–1883      
W2, #230 2,338 opg  1,403 opg   
E1, #235-1  3,203 opg  1,845 opg   
353 
 
E1, #235-2 1,376 opg 458 opg    
      
The Chase 
House 
     
1790–1900      
All samples None None    
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